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Tma boot it designed to prepare the pupil to meet the demands of 
Bctual life. It is itself copious in examples of a great variety of form% 
wid largely of a practical character ; and the aecompanj-ii;g Key con- 
tains a set of Dictation ExEitcisEs, adapted to every imporUnt topis 
treated in the book, to be used at the discretion of the teacher, hj 
tneans of nhich tb^ av>'('>^i>t of praUico may bo increased almost iudef- 
inilely. '. ■ . ■ • 

All that the book c(j(itai.ii:a written for the pupil ; and if he w"! 
learn it undcrstandingly,- he riiry tcHster the principles of arithu*^ 
nilh but little aid frt.ra the t'^^hp'. 

In the arrangemefitofsiihj'scta.tVbt order has been adopted which 
experience has shown to be the best for all classes of learners. Soma 
iubJE^cts, of tittle imjiortance, have been briefly treated ; others have 
been transferred to the Appendix. Should any subject, as Duodeci- 
mals, Circulating Decimals, or Average of Accounts, or anyeiamples 
prove too diJficuIl, for the younger scholar, they can be omitted till tha 
book is reviewed. 

Answers are given to the examples, so far aa is necessary to assurs 
the pupil that he understands the principles ; but every important prin- 
ciple is likewise tested by examples having no answerR in the book. 
The answers not contained in the book may be found in the Key, 
bam which tliey can easily be transferred to the block-baard, if the 
(etcher prefers to have them placed before his pupils. 

I To determine the adaptation of a, test-book to school purposes, •* 
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PREFACE. 

must be oaed in tbe schoal-room. This treatise has alreadj' been auo> 
cesifuUj tested by ibis standard, since its general cbaracter bas beoi 
led by the actual demands of a lai^ grammar schog], at pre^ 
ent and for several years ia tbe cbarge of ibe undersigned, and sine* 
it ii largely illustrated by examples which hava been repeatedly em- 
ployed to familiarize etudeots with the principles they here exemplify. 
Its practical character is fully certified by tbe testimony of many of ita 
students, now busiueas men, who practise ita methods in tbe office and 
in the counting-room. 

Though, at the request of the publishers, but one name appears upon- 
the title-page as author, the book 19 the joint production of the persoa' 
whose name it bears, and of E. N. L. IValton, former teacher 
one of tbe State Normal Schools of Massachusetts ; and whatever mer- 
its or defects tbe book may be iound to possess, may be attributed 
•qually to each. 

Our grateful acknoirledgmenta are due to many teachers and businesi 
men for valuable lueg&fifliif.rpirtihilifr^^jio 1^ii.:J. Rolfe, A.M., 
of Cambridge, for impoKBtit vriticishs whjfe^tW work was in prepara- 
tion for the press i to FRANCls'C'i!fisw^j4*^.,if Cambridge, for bint« 
on metliods of Reviews; and'ft flie'lejiDiewff >he Oliver Orammu 
School, Lawrence, for iheir'-.t^ VsiaU>c» 5p,4olving and testbg 
ixamples. 
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ARITHMETIC. 



Article 1. Anrin-METic is ihe science of numben!, &n<] 
the art of computing by them. 

a. A Unit is one. 

3. A ITumber is a unit, or a combination of units. 

4* A Concrete, or Setioimiiatd Ifumber, is a number 
which ia applied to some object or objects ; as, one hoy, two 
applet, three slate pencils, Jour sounds. 

tS. An Abstract Bfumber is a number which is not applied 
< any object ; as, one, two, three. 



O. Exercise. 



llfvme the concrete numbers in the following list : — 

girlsj eevenswans; two; ten; ninechairai five knivei; eight; 
twelve hoTBes ; six mules ; two oxen ; four ; eleven ; seven pond lilies ; 
one; ten; thirteen; nine days; fifteen lessons; two rabbit); six 
luuhels. 

I Name the abstract numbers in the above. 
T, The fundamental operations of written Arithmetic are 
Bed upon Notation, and consist of Addition, Subtbac- 



NOTATION AND NUMERATION. 
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8, Notation is the art of icrilinff numbers. 
Kumeration is the art of reading numbers. 
O. Besides being expressed in words, numbers are repr©. 
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10 SIMPLE NUHBEBS. 

eenled by hUert and^ffures. Tiie meihod of reprMcnling (lieia 
by letteTt is called the Gomam meibod, because it wns used hy 
the ancient Romans. The method of represenling them by 
figures is called the Arabic method, because our first knowledge 
of it was obtained irom the Arabs. 

EoHAN Method. 

lO. The Boman Meihod is principally used in writing 
dates, and in numbering chapters and sections of books. 
" 11. It employs Beven capital letters; I representing onaj. 
V, five; X, ten; L, fifty; C, ong hundred; D, five Jmndredi 
M, one tliousand. 

13. By combining these letters in various ways, all nnm- 
befs may be expressed, the following principles being cib< 
served : — 

(1.) When a letter is repented, its value is repeated. 

(~2.) When a letter is placed before another of greater value, 
its value is to be taken from that of the greater; thus, IV 
denotes four. 

(3.) When a letter is placed after another of greater value, 
its value is to be added to that of the greater; thus, VI de- 

(4.) When a letter is placed hftween two of greater value, Itt 
value is to be taken from their vnited value; thus, XIX denotes 
nineteen. 

(5.) Any letter may he made to express thousands instead of 
units by placing a dash over it. Thus X denotes ten thousandt 
U, five hundred thousand ; M, one thousand thousand, or en* 
million. 

13. Table or Roiiam Notation. 
I denotai one. I V denote* E 

two. VI s 

three. VII a 

four. I Vin t 

* IHI U Boraetiniea lued for fbui. 



^ 


^^^^^H 


DOTATION ASa NUUERATIOH. ^^^H 


, IX • denotes nine. 


denotes Bfty. ^^^| 


X t«n. 


LX 


dxiy. ^^^m 


XI eleven. 


LXX 


.eventr:^H 


' XU twelve. 


LXXX 


eighly. ^^ 


* XIH thirteen. 


XC 


ninety. 


XIV foarleen. 


C 


ene hundred. 


XV fiflcen. 


CC 


two hundred. 


X\1 sixteen. 


ceo 


three hundred. 


, XVII seventeen. 


CD 


foiu hundred. ' 


XVm eighteen. 


D 


five hundred. 


XIX nineteen. 


DC 


ail hundred. 


. XX twenty. 


Dec 


seven hundred. 


XXI twenty -one. 


DCCC 


eight hundred. 


XXX thirty. 


CM 


nine hundred. 


XXXI thirty-one. 


M 


one thousand. 


^ XL forty. 


M 


one millioiu 


XLI forty-one. 


MM 


two million. . 


14. Exercises. 


M 


Bead or write in words the following nural 


„.:- H 


1. IV. 


12. 


^^^H 


2. XL 


la 


LXXXIX. ^^M 


3. XIV. 


14. 


xcviii. ^^M 


^^^^ 4. XIX. 


15. 


^^H 


^^^Kc. XXVL 


16. 


^^^H 


^^^■«. XXIX. 


17. 


cecxLvii.,^^H 


^^^r 7. XXXVI 


18. 


cDLxxn^^H 


^^^ 8. XL. 


19. 


DCCXLIV. ^^^ 


V ». XLV. 


20. 


MDxcrv. 1 


■ 10. XLIX. 


21. 


MDCCCLXIV.- i 


V 11. LVIIL 


-22. 


m i 


1 Iff. Write the following in Roman characters : — ^^^| 


1 I. All the numbers from one to twenty, inclusive. ^^^^| 


B ) 2. All the numbers fi'om thirty to forty, inclus 


^^^^M 


1 3. AU the numbers from ninety to one hundred, induaiva. ^^^^ 


M 4. Qm hundred thirty-eight. 


^^H 


B' • vim IB M>inetiiD«> used for n 


^^^^H 



BDIFU: STXaEBS. 



5. Three hnndrcd tieBXy-iyat, 

6. Foiu husdred tartj-tdae, 

7. Five hundred eijiiiy-sU. 

8. Seven bundled sixlj-seTen. 

9. Nine hundred fifh-tfcrw. 

10. One thoiuaiid (bur hundred feren. _ 

11. Five ihousand eight hundred. Am. VDCOCL 

12. Ten thousand ninetj-nine. 

13. One thoDund eight hundred siitj-fotn. 

Akabic Method. 

10. The Arabic Method of representing nontbets emplojl 
ten characters, or figures, as follows : — 



One, Two, Three, Four, Five, Six, Seven, Eight, Sine, Zero. 

17. The first nine are culled difftls, from the Latin word; 
digitus, & finger, it being supposed that the ancients first counted 
by their fingers. They are also called sigaiJicaiU figures, b©. 
cause they are signs for numbers. The character, 0, called. 

), Bignifiea nothing ivhen it stands alone. It is called &jigur9' 
of place because, in writing numbers, it is n^ed to £11 places 
occupied by other figures. 
"'.JJaed singly, these characters can represent only the numbers 
from one lo nine ; but combined according to the following prior- 
ciples, they are used to represent all numhers. 

18. The figures which represent simple units are placed 
the left of a dot, called the decimal point. (See Art. 23 and 
note.) The first jihice, therefore, at the left of the deciraali 
point is called llie uniU' place ; thus, 7. is read " seven units, 

HBving no single figure lo represent ten nnita, we consider the 
collection of ten units as one ten, or a unit of the second order, 
and represent it by the figure 1 put in the tens' place, which ii 
the lecond place from the decimal point towards the Icf^ ; thus, 
10. repreaentB ten, the zero being used to fill the units' p]ac% 
which would otherwise be vacant. If we have any number of 



KOTATION AND NDMERATION. 



:s and units to wi 
is' place, Hud of i 



e together, we put the number of tens ii 
ita in the units' place; thus, ihirty-si; 
its. ia wriHen 36. 



thre 

A collection of ten lens is called one hundred, or a tinit of lh» 
ihird order, and is represented by 1 in llie third or himdreds' place, 
(100.) ; two hundreds are represented by 2 in the hundreds' place, 
100.) ; three hundreds by 3 in the hundreds' place, (300.) ; etc. 
A collection of lert hiatdredl is called one thotuaad, or, a unit 
' ihe fourth order, and is represented by 1 in the fourth or 
taamdf place (1000.) j two thousands are represented by 2 in 
s thousands' place (2000.) ; etc. 

I 



The above represents eevi 
A two imits. and is read, 



10. Bead the following 



10. 



I.J 

7632. 

1 thousands, six hi 
Seven thousand a 



78111. 



iditida, three lens, 
X bt'ttdred thirty- 



900O 
9090 



5-11. 



SO. Write in figures,— 

1. One thousand six hundred forty-four. 

2. Two thousand eight hundred twenty-one. 

3. Nine hundred nine. 

4. Sil thousand two hundred ten. 

5. Eight thousand eight. 

6. Five Ihomand fifty. 

7. Seven thousand seven liundrod seventy. 
6. Twenty-nine. 

9. Six hundred two. 
\0, Six thousand twenty. 
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OiTEsnoxs.— Wfal it dM int fUtm at Ibe left oT the dcdi 
poJDt oUfd ? What k tbc Kvoad pliieie u dw left called ? The Ihirdj 
How naiiT uniu nuke one ten? How nwnf teni make one hundred^ 
Ilov many bundreda make one UKHUand? How manj units inak« 
one huDdred? How m&Dj uniu make one thouMuid? How mat)] 
tens make one ihour-ind? miat ve unils of ibe first order CRiled] 
Jia. Simple unit-s. What m units of the second order called? 01 
the fourth ? Of the third ? 

In 7632 how manr tens, and what number remains? Howmanf 
hundreds, and what remains ? How many thousands ? 

REltAHK. — The number of nnita of any order is sometinieB Calied I 
iermi thus, the terms of 632 are 6 hundreds, 3 lens, and 2 luuts, 

31. NrxERATfox Table. 



Who Kh3 BeSS Ee 



L.l 



5 ^ 2 S ■ 
2 8 4, S f 



3, 3 4 8, 2 9 1, 8 7 6, 3 2 2, 1 2 4 . 



33. The JiftA piactt from the decimal point towards the lefr 
Is the tm l/ioumnds' place, each ten-lhousanJ being equal to tea, 
of Ihe thousands! the sixth place is ihe htmdred thousands' pli 
each hundred thousand being equal to tun tert- thousands ; and »>■ 
on. each unit of any order being equal to ten unite of the onlei' 
immediately precedir-g- 

We now see Unit ihe number of unila of any order ia expressed 
by the Jigurt, and llie order of unils by the j>lace which the 
figure occupieii ; or, in other wordii, t!ie value TepmerUed by any 
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NOTATION AND NUUERATION. 1{ 



tgrre depttidt upon th« figure itself, and upon the plact %.\ich 
thai Jiguri oeetipiei. Thus, 2 in the first place meaos Bimpl^ 
two (that is, two units) ; in the second place, it meana two teus, 
twenty ; in the third place, two hundreds. 

33. Since, by this method of writing numbers, the value 
iresented b/ a significant figure increases as ibat figure is re- 

moved towards the left, and decreases as it is removed lawards 
ihe rigbt, bg a acah of tens, the eystem is called the DecimaJ 
System, from Ihe Latin word decern, which signifies (en. 

Note. —The leason foi calling the dot (Art. IS) a dtcimal point mu&t 
iw be obvious. This point is not always written, bul, when not writ- 
is always understood. 

34. By examining the table (ArL 21), we find it eep* 
irated by commas into groups of three plates eaUi. These 
proups are called periods, the first period being Ibut of units | 
the second that of thousands , the third, raillionh , the fourth, 
billions, etc. Thus we have simple unit'', tens ol units, and 
liundreds of units; units, ten% and hundreds of thousands j 
units, tens, and hundreds of millions ; etc 

"Ha, Exercises on the Table. 
I 1. Give the names of the first tivo periods from the derima! point, 
toivnrda the left ; towards the right. Give tlie namca of 
the first three periods in the same way ; of the first four; five; six; 
Mven, What is the second period called!' thii'd? sixth? seventh? 
fourth? fifth? 

u In which period are found thousands? millions? simple units? 
billions? billions? quintillions ? quadrillions? 

a. In which place of what ]>eriad are found tens of units ? thou- 
Mndi? hundred-thousands? millions? hundreds of units? ten- 
thouiands? billions? hundred-millions? ten-billions? ten-millions? 
qu-drillions ? ten-quintilliona ? hundred-billions ? hundred-trillions ? 
quintillions ? ten -quadrillions ? ten-trillions ? hundred-qusdrilUonB 7 
liilliona ? hundred-quintilUons ? 

4. Name the order of units of each number in paragraph 3. An* 
Tens are of the second order, thousands of the fourth order ; etc 

kS. What order of units is found in the first place of the second 
riod? Ap.». Fourth order, or thousands. In the third place of tht 



two 

mo' 

the 
By; 
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Brat period ? In the second place of tha third period P In the ttuii 
placB of th; fuurth period? In the first place of the fifth period? 
ihe third phiee of the sixth period ? In the second place of thf 
levenlh period ? In the third jilace of the third period ? In the fin| 
J- lace of the seyenlh period ? In the second place of the fourth po- 
Ttod P In the first place of the sixth period ? 

6. In G480021 how many tens, and what remains? Ail). 
tens, and 1 unit remaining. How many hundreds, and what ri 
Ana. 54a09 hundreds, and 21 remaining. How many milKons, and 
what remuina ? thousands ? ten-thous&nda P hundred-thousands ? 

20, The names of the periods employed to express number* 
higher than Quintilliona are, in their order from Quintilliona^ 
6ex(illion?, Scptiltions, Octillions, Nonillions, Decillions, Unde- 
cillions, Duodecil lions, Tredecillions, Quatuordecil lions, Quinde- 
cillions, Sexdecillions, Septondecilliona, Octodecillions, Novende* 
ullions, Vigintillions, etc. 

S??. To read numbers, observe the following 

Edle. — Beginning at the units' place, point off Ihe exprettion 
into periods of three figures each ; iJien begin at tlie left, and read 
each period in order from left to right, giving after each, excepting 
lie latt, then 



e of the period. 








Exercises. 




r write !n 


words the following : — 


361. 




13. 


987654321. 


786. 




14. 


89743208. 


32G1. 




15. 


1122334456. 


96321. 




16. 


3670980347. 


9301. 




17. 


9008007006. 


80021. 




18. 


12400496623. 


654237. 




19. 


245607000000. 


6326423. 




20. 


94632748632. 


9000200. 




21. 


1781006390800, 


86320029. 




22. 


62876432019623 


324SG7. 




23. 


753248734762869. 


81402020. 




24. 





NOTATION AND NrMERATION. 17 

90> Name the terms iu the firet example nbovp, commeniinf; vhh 
onita (Art. 20, Uemark). Ans. One unit, six tenn, three hundreds. 
Name the terms in the second example. In the third. In the other 
examples, in their order. 

Head from tlie Table (Art 21), the number represented by the first 
KX figures from the decimal pciint i the first eight ; the first ten ; nine i 
^^^elve ; fifteen; seventeen; twenlj-; fourteen; eighteen. 

^^K.30< To write numbers, obiiervc ihc following 

^H^ Bulk. — beginning wt/h the highest period, wri'K the fiijurfi 

^^gt eaeh period in their order from left to r!'jht,Jllliag vacant 



39. ExKRCisEs. 



r Write the following: — ■ 

1. Three hundred sixty-four. Ans S64, 

2. Seven thousand eighty-nine. Aiis. 7089. 

3. Eighteen thousand eighteen. 

4. Nine hundred thousand sixteen. 

fi. Four hundred twenty thousand, six hundred eighty-three. 

16. £^ht hundred ten thousand, two hundred four. 
7. Two hundred fifty-nine thouHand, seventy. 
8 Forty-fire million, seven hundred thousand, two hundred fifty- 

9. Nine hundred one million, two hundred eighteen thousand, 
twenty-two. 

10. Three Inllion, thirty-seven million, nine hundred fix thousand, 
two hundred. 

11. Two hundred thirty-four million, eight hundred sixty-three 
thousand, three hundred eighty-nine. 

12. Seventeen billion, seven hundred fifty-nine million, ninety thou- 
•and, sixty-wven. 

13. lliree hundred thirty-three quadrillion, seven hundred seventy- 
nine billion, three hundred tboucand, two. 

14. Nine hundred ten quadrillion, four million, three Ihoufiand. 

15. Fifty-four quintillion, eighty-three quadrillion, nine hundred 
., Lilian, seventeen thousand, one hundred eighty-two. 

J^H 16. Kghleen billion, four. 

^^ftl7. Forty million, eight hundred thousand. 



SWPLE XTMBESS. 



1 



I& Bgtay-wne miDioii, four bncdml frta 

19. Tlnrtj-«ei«ti uQUon, nutetv-ciim biDkn, e%bT-«Bft. 

SIX. Seim hundml <{Tiindlluni, me qnadiSEoB, i 

2t. Fifty (jaintiliioit, fuctf-aiiie thouamii. tltirtj. 

I SS> ^^c have feen thai the value repre?«nCeii hy a figope in* 

* ereSfea bj a scale of Ii-ii^, as [hi: Sgore b T^miM-ed towards tha 

laA, snd decreased in ihe eame nianD»' as ic u removed lowanb 

ihe rigbt. 

A]>pl3rinfr this prineipl^. we can rvpnsent parts of mits hf 
placing fignrej at llk« rigAl of Ibe decimal point. 

If we consider a anit to be contpoM'd rf ten pqoal parts. W« 

mnjr rrpre^^ent one or more of the>e pans, which are called tntilA^ 

by a figure i» the fir^i plai-e at the right of ihe ptnnt ; again, if 

nsider one oT these teaih? to be cocnpoeed of ten equal parts, 

I we may repre^rnt one or more of lbe$e parts, which are called 

I kundi^hht, by a figure in the second ph 

The first place at the right of the point b the tenths' place, the 
•econd, the handredlhs' place, the third, the thousandths' place. 

1 ii 

m 

UU 

Thus : .785 
Here the 7 at the right of the point represents seren ImfAi o£ 
g wliole on«, ibe 8 reprtisenrs eiglit kundrrdlit, and tlie 5 rep* 
Te«eiitM five thoutandlAt. The emire number is rend tevtm hu» 
fred tiffhty-Jive (AoutaitdlAt ; .25 'n read iKenly-Jivt Auitdredlkti 
1 is re«l three tenthi. 

EXEBCISES. 

Berd 'Ji» following; — 

1, .325! .'63 i .202 J ,085 

1. .fi7i .03 i .304; .004 

Write Il,c following: — 

1, One hundred ihree thousandthg, Aas. .1 

2. Eieht hundreil twenty-one Ihousnndtha. 

I'd forty-five thousandtht. 
f> &ren hundredths. 



ADDITION. 

33. Addition is the proceas of finding a number equal 
value to two or more given numbers of llie same kinJ. Tlia 

imber thus obtained is called the sum, or amount. 

An upright cross, -j- , read plus, is (he i^jgti of adiiition. 
Kid. placed between t'xo numbers, figniiieii that the one is to bo 
idded to the oilier. Two horizontal line?, = , read eqtinl to, 

e Ihe sign of equality, and signify that tlic qiiantiiies between 
irhich they are placed, are equal ; ihu^, 2 -\- 't =^ 7, is read, two 
^t five it eq-ual to teven, or, two plus five equals seven. 

liLusTKATiVB Example. 

34. Add the numbers 321, 285, and 937. 
Ofekatios. We first write these numbers, units under uniti, 

321 tens under tens, hundreds under hundreds, and draw 
203 a. line beneath. Then, adding the units first, 7 + 5 4- 
937 1 =3 13 uniu =< 1 ten and 3 units ; we write the 3 in 

the units' place, under the column of units, and 

Am. 15*3 reserve the 1 ten to add with the column of tens. 
1 ten + 3 lens + 8 tens + 2 U:ns = H tens = l hun- 
tti& and 4 tens j we write the 4 tens in the lens' jilnce, and reserve 
fte 1 hundred to add with the column of hundreds. 1 iwndred + 9 
hundreds -|- 2 hundreds -|- 3 hundreds r= 15 hundreds = 1 thousand 
d o hundreds ; we write the 5 hundreds in the hundreds' place, and 
e 1 thousand in the thousands' place, and thus find the amount of 
Ike given numbers to he one thousand five hundred forty-three, 
e derive the following 
Btra-E FOR Addition. Write the mtmbers, unitt uvder vnit$, 
M under tent, hundreds Tinder hundreds, etc. Segin in add ert 
e units' column. If the mm of ihe units if less than ten, write 
under the column of units ; if ten, or a number grfoter than 
noplace the uniti figure under the column of units, and reserve 
\s lens to add with the tens. Proceed in the same way with the 
A«r cohtmns., writing down the entire amount tflhe last column. 



I 



|W BIHPLE KDXBEBS. 

Pboof I. — Add each column in a reverte direction ; if tkt 
tame retvU be obtained at before, tit work may be preiumed to bt- 

Note. — Greatf r readiness will be attained by mentioning onlj tba 
results in adding columns. Thu9, in the above exnmple, instead of rayiog 
7 and 5 sre 13. and 1 are 13, ray T. 11. 13 ; and instead of eaying, 1 ten 
■nd 3 tens are 4 tens, and 8 tens are 12 tens, and 2 lens are 14 tens, say 
1, 4, 12. H lens. 

3S. Examples for Practice. 

1. What is ihe sum of twenty-one, sixty-seven, eighly-r 
thirty-two, foriy-five, thirteen, ninety, and seventy-eight? 

Ans. -435. 

2. What is the sum of sis hundred four, nine hundred r 
nine, seven hundred ten, six thousand nine hundred eighty-two, 
eleven thousand eight hundred seven ? Ana. 21,102. 

3. What is the sura of 326, 981, 362, 707, 889, und 8G4 ? 

Am. 4129. 

4. What is the sum of 246, 3G3, DOD, 896, 763, and 892 ? 

Ana. 4074. 

5. What is the sum of 32G89, 86543, 94861, ]832o, b 
90026? A/u. 322,444, 

6. What is the sum of all tlie numbers from one to thirty, 
inclusive ? 

7. What is the sum of all the numbers from one hundred fifty^ 
to one hundred seventy-five, inelusive ? 

8. Add 99, 304, 77, 86, 912, 32678, 96542, and 32684. 

9. Add 987. 5, 679, 369, 153, 888, 806, 17, 27, and 5C5t 

10. Add 915, 875, 617, 868, 575, 387, 694, 946, and 6377. 

11. Find the sum of the last four answers. Ans. 189,506. 

12. Add 987, 425, 672, 307, 216, 321, 111,872,564,876, 
B18. 419, 187, 160, and 3453. 

13. 875 + 466 + 327 + 542 -f 286 + 424 + 309 -f 429 
+ 482-1-317 + 406-1-466 + 111 + 171 + 1618 = what? 

14. 324 + 868 + 522 + 207 + 789 + 524 + 286 + 861 
+ 472 + 884 + 472 + 287 + 649 + 592 + 1788 = what? 

-',5. 876 + 205 + 918 + 468 + 207 + 948 +572 + 6 
/7-tf5<+d72 + 206 + 48 + 500+918+1331=wliat? 



^f 


ADDITION. 




•1 


16. 3G196 + 5384 


+ 2963 + 1200 + 100200 + 2-560 + ' 


4 4- 3B + 5 + 478G 


+ 186 -f 644 + 396486 


— wlial ? 


17. Find ilie ?um ofilie la^t five ans 


vers. 


A'n. ;>8/,2'j4. 


Proof II. — Separu 


e the example into two or 


more part, t, 


trixoiitul lints ; add the parts Kparaiety, and (Acji add tlmir | 


Kfiicntef if the same 


result be obfaiaet 


o* be/ore 


the ioork v^tj 


t presumed to be correct. See Example 


18. 




(18.) Proof 


(19,) 




(20.) 


4163314 


7137500 




7984172 


5949841 


9345477 




&I&4324 


4956811 


1233198 




42-21001 


1726414 16796380 2122172 




4754632 


9876431 


8914619 




3241320 


7325146 


3141691 




7987346 


9136719 


4131261 




7;125-89 


8677485 3001.1 


731 3286432 




2941816 


1^.51812161 51812 


ICl 9710100 




2861423 


(21) M^ 


(23.) 


(24.) 


(25.) 


449 41350 


81713 


247742 


3483 


7S8 1 19 


93957 


303321 


6327 


435 -SISS 
663 ilJ79ol 


88 


478984 


8618 1 


4885 


98517 


9532 


67 ^ImbO .' 


3750. 


232326 


2419 


455 ^P 5102 t 


15 


879416 


4671 


399^ 4372 


21901 


123192 


8384 


1 617 3911 


86462 


109*21 


3476 


■ 31 2514 


71657 


800467 


2123 


■ SOS 1677 


99108 


93219 


519 


■ 871 3501 


8298 


63496 


9600 


H431 5528 


33984 


876201 


4520 


HS19 7332' 


57310 


23407 


5418 


■ S68 9415 


83568 


89467 


7317 


■l89 8267 


97371 


77111 


2982 


■ ^93 6408 


T6503 ■ 


98121 


8415 


■ (29 4641 


36294 


267137 


3618 


■ T21 2286 


45939 


689642 


3976 


^WS56 3719 


36815 


232864 


6521 . 


^W^ 5931 


81541 


98518 


9351 m 


1^^ 


— .. 
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BXMPLE NUMBERS. 



36. Tabls fob Peactick ix toe Fcndastentai, 

Operations. 



I 



I 



A-y 8 7 
B-9 5 
C-6 7 9 
D-3 6 9 
E-1 6 3 
F-8 8 8 
G-8 6 
H-9 1 7 
1-927 
J -9 5 3 
K-6 6 7 
L -7 2 8 
M-8 4 5 
N-1 4 4 
0-225 
P-1 9 
Q-9 4 1 
R-7 9 5 
S -7 3 4 
T-3 2 3 
TJ-8 2 4 
V-7 6 9 
W-1 8 
X-8 7 2 
Y-i 4 4 



4 4 9 

7 8 8 
4 3 6 

6 6 3 
9 6 7 

4 5 5 

3 9 9 

5 1 7 
9 3 1 
2 5 

8 7 1 

4 3 1 
2 1 9 
8 6 8 

1 8 9 

5 9 8 
5 2 9 

7 2 1 

2 5 6 
5 8 3 
1 7 4 
4 1 6 



4 2 5 

6 7 2 
3 7 

2 1 6 

3 2 1 
1 1 1 
8 7 2 

5 6 4 
8 7 6 

3 1 8 

4 1 9 
1 8 7 

1 6 
8 7 6 

2 8 4 

2 9 4 

8 9 6]5 

5 1 7 8 

3 9 4 5 
2 8 7 4 

4 6 3 



6 8 3 

7 5 4 

8 7 2 



4 9 4 

7 1 

6 8 
2 6 3 f 

4 9 5 1 

1 G 1 1 

5 4 1 i 

7 5 4! 

8 8'; 

9 4 9 ( 

6 3 1 

1 6 4 i 
9 9 2; 

6 4 3 f 
6 2 8 J 



u 



7 1 ( 

8 7 2J8 9 8 6 2 4 
5 7 4 4 5 7 4 7 6 



1 8 4-A 

3 3 7-B 
6 9 2- C 

4 7 6-D 

2 8-E 

3 5 6-F 

5 7 5-G 
9 9 8-H 

8 8 8~ I 

4 4 7- J 
2'<f^K' 

4 1 7-L 

6 2 1-M 

5 8 4-N 
2 9 O-O 

9 4 0-P 

7 0-Q 
2 9 8-R 

4 7 5-8 

6 2 7-T 

5 8 6-U 
2 1 9-V 
9 8 4-W 

7 8-X 
5 1 1-Y 



Add i.5 the above Table (as units, 

26. 1, 2, and 3. Ans. 133S2. I 

27. 4, 6, and 6. 
29. 7, 3, and 9. 

S9. 10, 11, and 12. I 

''or ftirther Exercise* on the ' 



s, and hundreds] coluuini, 

10. 13, 14, and 13, 

11. IG, 17, and IS. 

12. 19, 20, and 21. 

13. 1 to 21 incIuBiTe. 
le, see Key 






ADDITION. 28 

S4 P^d S2-100 (dollare) for my farm, 5155 for ray horse and 
wn, 526 for garden ulensils, $86 for a mowing-raocliine, $10 for 
% horse-rake, and £108 for a pair of oxen. Required the 
amount- 
s'. A body of ti-oops were furoiahed with 3622 Springfield 
rifled muskets, 76S0 smoocb-bores, and 13183 Enfield rides. 
Required Ihe amount. 

36. J. R. bougtit of the Seneca Enitting Mills, 39600 pmrs of 
•ockst of Whitten, Hopkins & Co., 9782 pairs; of Pierce 
Brothers t Co., 93j3 pairs ; of Allen, Lane *fe IVaahbum, 5G64 
pairs; of George C. Bosson, 4296 pairs; of Cushing, Pierce & 
Co., 1315 pairs; of Samuel Dennis, 276 pairs. Required the 

37. Required the average number of pupils attending the 
irammar Schools of Boston during tlie year 1859-00, the aver- 
age number attending the Adams School being 493 ; the Biprelow 
School, 469; Bowdoin School, 538; Boylston, 941 ; Brimmer, 
575; Chapman, 626; Dwight, for boys, 622; Dwighl, for girls, 

Eliot, 708; Franklin, 559; Hancock, 719; Lawrence, 
Lincoln, 4G6 ; Lyman, 370 ; MayUew, 307 ; PhiUips, 519 f 
icy, 720; Wells, 494 ; Winthrop, 933. 
fiS. In Ihe year 1861, Massachusetts furnislied fur tite IT. S. 
■rmy, from Iter several counties, as follows: From Barnstable, 3 
commissioned officers and 108 enlisted men; Berkshire, 21 ofll- 
eers, 614 men; Bristol, 59 officers, 1C8I men ; Duke>i, officers, 
man; Esses, 148 officers, 4134 men; Franklin, 12 officers, 
men; Hampden, 35 officers, 845 men; Hampshire, 15 officers, 
'5 men; Middlesex, 141 officers, 4200 men; Nantucket, 1 offi- 
meni Norfolk, 70 officers, 2031 men; Plymouth, 44 
1, 1363 men; Suffi>lk, 278 officers, 4U1 men; Worcester, 
10 officers, 3464 men. Besides ihese, there joined her regi- 
ments, 647 men whose residences vere not given, and 20 officers 
and 955 men frrim other Stales. Required the whole numbei 
of enlisted men in her iec^nieDi.<> j of commissioned officers; of 



i 



I. Mkfisadiusetu iardk^ai army shoes, 16649 + 4480 -f 



SIMPLE NUilBERS. 

7139 + 3228 + 2022 + 2336 + 2220 + 1000 + 1200 -f 1236 
(-1013 + 240 pdrsi cavalry boots, 336 + 1008 + 336+ 193 
-(- IGO -j- 1G8 -j- loO pairs. Required die number of pairs of 
boots; of ilioes; of both. 

40. She furnished hals, 12000 +4704; caps, 12130+ 2934 
+ 2069 + 450 + 251 + 98 + 16a Requu^d the number of: 
bats ; of cap& 

41. On commencing business a merchant bad $7752 in cash, 
S77I9 ill real estate, goods valued at $9728, a lot of cattle Talued 

I at 36930, a ship valued at 316834; during the first year be was 
in trade he gained above all his expenses $3195, Wtiat was he 
worth at the end of the year? 

42. What is the number of square miles in the British Isles, 
I there being in Scotland 30000, in England 31200, in Wales 
I 7200, and in Ireland 32500? 

43. The United States contain 3284100 square miles more 
I than the British Isles ; required the area of the United Stales 7 

_ 44. What is the length of the Grand Trunk Railway from. 
-I>etroit to Portland, the distance from Detroit to Stratford being 
ilea ; from Stratford to Georgetown, 59 miles ; from 
Georgetown to Toronto, 30 miles ; from Toronto to Coburg, 69 
miles ; from Coburg to Belleville, 44 mile's ; from Belleville to 
Kingston, 48 miles ; from Kingston to Brockville, 47 miles ; 
from Brockville to Prescott, 12 miles; from Prcscott to Corn- 
wall, 46 miles; from Cornwall to Montreal, 67 miles; from 
Montreal to Richmond, 73 miles ; from Richmond to IslaniJ 
Pond, 71 miles ; from Island Fond to Gorham, 58 miles ; from 
Gorham to Bethel, 21 miles ; from Bethel to Danville, 42 miles ; 

I from Danville to Portland, 28 miles ? 
45. How far is it from Detroit to Toronto ? 
4G, How far from Toronto to Montreal ? 
47. How far from Kingston to Montreal? 
48. How far from Montreal to Portland? 
49. How far from Portland to Gorliam ? 
50. From Boston to Portland is 111 miles ; how far is it from 
"vtoa to Montreal ? 
^ For DieOttion Exercises, see Ke^. 




SUBTRACTION. 



SUBTKACTION. 

kft7. ScBTRACTiOK 13 llie process of taking one number from 
itiier of the eame kind, to fiad tlie dilit:rHUce. 
The number which is subtracted is called the subtrahend, 
fraiu the Latin suUra/inndus, io 6e taken from under, as that ia 
the number taken awiiy. The number from whifh the subtra- 
hend i^ t^tJicn is calliid the minaend, from the Latin mtnaendag, 
to be made smnller, as thnt 'a the nuuilier to be diminished. The 
result is called the difi'ereace, or remainder. 
} A short horizontal line, — , read minus or hsi, ia the sign 
r Bubtrat^tion, and, jilaced between two numbers, signifies that 
s number after it is to be taken from that before it; thus, 
3^4, reud, xeven minm three equals Jour, shows that, if 
■"be taken fi'om 7, the remainder is 4. 

Ii.LL'STRATiVE Example, 1. 
, From 2G7 take 135. 

OPEn-VTlO! 

Minuend, 267 
SubUahend, 135 



Bemainder, 



For convenience, vre write the sub- 
trahend under the minuend, placing 
units under units, tens under tens, 
hundreds under hundreds, and draw 
a line beneatli ; 5 units from T units 
■^ 2 units, which we write in tlie units' plnce, under the unite ; 
3 tens from 6 tens =^ 3 tens, which we mite in the tens' place j 1 
hundred from 2 hundreds ^ 1 hundred, which we write in the hun- 
dreds' place; and the result is 132, which is the diScrence between 
267 and 135. 

39, Phoop. If 132 is the difference between 267 and 135, 
it is evident that, if we add 132 to 135, the sum will equal 267, 
HencPT to prove sublraclion, add the difference to the tubtrahend. 
If the mm thus obtained is equal to the minuend, the work may he 

(named to be correct 
KoTE. The pupa should proTe eac* example, till ho is anro that Iw 
flu* no mialskes. 



^d SIMPLE NUMBEBS. 



40. Examples, 



4. 868879 — 42135 = ? 

5. 974968 — 721265=? 

6. 37879868 — 1244045 = ? 



1. 868— .834 = ? An8.S4. 

2. 2769 — 2631=? ^115. 138. 

3. 862785 — 250122 = ? 

Sum of the last four answers = 87828933. 

41* Illustrative Example, II. 

9861 — 8674 = what? 

Oi*EnATioN. Here a difficulty presents itself. We cannot takff 

9861 4 units from 1 unit. In order to perform the opera- 

8674 tion, we must reduce one of the tens in th6^ minuend 

- to units, which with the 1 unit we already have, 

Ans,vlo7 equals 11 units; 4 units from 11 units = 7 units, 

which we put in the units' place. Having reduced one of the 

tens to units, we have but 5 tens lefl, and as 7 tens cannot be 

taken from 5 tens, wo must reduce one of the hundreds to tens, which 

rz 10 tens ; 10 tens -j- 5 tens =15 tens ; 7 tens from 15 tens =. 8 

tens, which we write in the tens' place ; 6 hundreds from 7 hundreds 

j=z 1 hundred ; 3 thousands from 9 thousands = 6 thousands, and the 

answer is 6187. Hence the 

Rule for Subtraction. Write the subtraJiend beneath the 
minuend, units under units, tens under tens, etc, Begin to sub* 
tract at the units* place, taking each term * in the suhtraJiend from 
the one above it, and placing the remainder beneath. If the upper 
term is less than the lower, increase it, by adding to it one of the 
next higher denomination reduced to its own denomination, and 
then subtract, bearing in mind, in the next operation, that tlte 
upper term has been diminished bg the one reduced 

Examples. 
What are the remainders in the following examples ? 



Minuend, 
Subtrahend, 


(1.) 
849 
278 


(2.) 
321 
219 


(3.) 

8642 
730 


(4.) 
3084 
2427 


Remainder, 


571 


102 


7912 


657 


Froof, 


849 


321 







• See Art. 20. Remark. 



SUBTRACTiON. 
(5.) (6.) 

From 3228 3256 

Take 4(19 2948 



(7.) (8.) 

78G2 08731 



y Sdid of the last four remainders, 62,302. 

(1 375 oranges in a box ; if lie ehould Hell 239 
f them, tiow many would he have lefb ? Am. 116 oranges. 

10. A man. having 451 acres of land, gave 349 acres lo hi* 
I ; what Temainud ? Aai. 102 acres. 

11. If a teacher is now 57 year:! old. and haa taught 38 years, 
what, age did he begin to teach ? .^115. 19 years. 

12. How old was a person in 18C5 who was horn in 1789 ? 

ji«*. 7G years. 
I 13. If I had $625 in a bank, and withdrew $249, what r«- 
uned? Aiu. $376 

43. Illcstbative Example, III. 
From 20000 take 9. 

Here we have no tens to reduce to units, no hun- 
_2 dreds, and no thousands. We munt then take one of the 
3 leU'thousands (leaving 1 len-thuuEand), and reduce 
it to Ihouspn'ls, making' 10 thousands. Beduclng one 
of the thousands to hundreds, one of the hundreds to 
tens, and one of the tens tu units, wc leave thousande. hundreds, 9 
tens, and have 10 units, from which, if we take 9 units, 1 iinit will re- 
mtun. Having no tens to take from 9 tens, no hundreds to take from 
tl hundreds, no thousanils to take from 9 thousands, and no ten-lhou- 
> take from I ten-thousand, we write these figures in their 
Bsjiectivo places below the line, and have for a. remainder 19991. 

43* Examples. 
From 2017 years take 1028 years. Ant. 989 years. 

A man, who had 1 205 yards of cloth, sold 429 yards. How 
lany yards were left? Ans. 776 yards. 

' " ~ re are 205 sheep in a flock ; if 109 of them chould be 
market, how many would remain ? Ans. 96 ehccp. 

P 4. A merchant bought goods for $1084, and sold them for 4l77 
w IbaD he gave ; how much did he receive for tUem ? Atis. $907. 



r. 
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SIMPLE NUMBERS. 

80070 mm wont into bailie; 45G4 were Blain, and 1806 
Wtm (Hkm iirixonnr*; how many were Itft? Am. 24,206 men. 
fl. •Uko Saa ospn (Vom 2006 oxen. Atu. ]777 oxen. 

7. Sulilract X.j ImtiJrwi from Rl thousand. ^ns. 78,500. 

B. How nittiiy more in 47000 than in 702 ? An». 46.2^8. 

B. 47000 Ipm 46298 M|uaU bow mntiy ? Am. 702. 

10. ll«;i?H7 loM 34T3I08 pquals^ how many? 

What mimWr rMr<\ to S213628 will pive 23475310? 
18. WliBl number sublniflw) from 7054321 will kave 363 ? 
in. »0>;i».t2IO minu» 33AS76 equnls bow many? 

14. 9H70.2tO!il.1 — 320375232 = how many ? 

15. Fiml Ihc «im of iho luslfive Answers. J ««. 771,984,860. 
Ifi, .160080 +700« — 72834= whnl? 

17. a4780ai-f 3t>S7J4 — 28787D6 = what? 

la rroDi 70.^4.-121 — I3;N.i('.7 take S389D. 

10, Kn>m4R:S2U + 27!l2liikD 98264. 

»0. 98432831 — 3S63(»4l — 8O8094 = what? 

i\. 80ST670 — 7541'094 — 89C99 = what ? 

Hi. Fiutl the «im of tUo last six answer*. Am. 77,642,007. 

ii. WliiU i» Iht! vliflVrrnw bi'twwn 10360742 and 9643278? 

84. How ninny (itni>» cjin I tuko 7642 gallons from 21002 g.il. 
Imii, and whtil will Tt>mainF 

83, If the minuend is 36 qnadriUian ami the subtrahend 95 
ntlllon 66, what ii ibo n>maind>T. Ant. 3o.999.999,904,999,914 

8C. If llio minuend bo 69 irilUon and the difference 85 bil< 
lloni what !a th« subtrahend? 

ST. PhtlatlelpUia wn« founded in 1G82. In what year was 
Kuw Yott cily seltliit, it Imving licen whW OS years before ? 

!8. A'ictoria asc«niW thu tbroiiu of England in 1837. How 
many yeai-s haa abe n'igIu^l ? 

39, Napoleon commenced his brilliant car«cr 1:1 1793. How 
many years before his finnl defeat in ISln? 

30. The Israelilea left Eg.v(.t in 1401 B. C,nnd 40 yeara after 
entered the land of Canaan. In what year did that event happen t 

31. la tlie year ISot, London had 2362000 inhabiliinls ; 
'*"^in was estimated to have 1500000. How many more inbab- 

'ad Loadon thmt Fekiii 7 



SUBTRACTION. 

The 3r|«atorial diameter of tie earth is 4184;}330 feet, { 
Ind ihe polar diameter 41704788 feet ; required ihe ditferenee. 

The population of St. Louis in 1850 waa 778G0, and in 
1660, 160773 ; required the increase in 10 years, 

34. James Nye has in hia possession $172 ; he owes 828 to 
, S36 to B, and $19 to C. After paying his debta, what will 

35. I have saved from ray income S3G2, and have S218C in 
jevemment bonds ; how much more must I save tliat I may pur. 

a house worth $3oOO ? 

44. General Rbview, No. 1. 

I. Two persons, who are 200 miles apart, tnivel towards eaeh 
Mher,-one 4G milen, the other 51 miles a day ; how far aparL wilL 

y be at the end of one day ? 

:. If the above persons travel away frooi each other, how far 

n will they be at tlie end of one day ? 

>. A man gave to his eldest son $3575, to his youngest son 

i80, and to his daughter $2495 less than to Ihe youngest Eon ; 

whole property was worth $20000 ; what sum remained ? 

i A ship, which- was valued at $15590, was sold at a loss of 

)75; what did she bring ? 

>. If the subtrahend be 3G9 quadrillion, and the remainder 

quadrillion 13 billion, what is the minuend ? 

e. The difference between two number^? is 95478. Tlie 
rger number is 148769 ; what is the smaller? 

7. How many times can 18640 be sublriieted from 4G806, 
md what will remain ? 
^^ 8. Which of Ihe two numbers 15672 or 105G0 is neaxer to 
L3465, and how much ? 

From what number must 84G be taken twice lo leare 
t5G84? 

10. To what number must 9G2 be added three times lo make 
1472? 

II. ■VVl.icli is nearer to 348628, 63248 +93264, or 6000P.S 
^^ '9321 ? 

rPoT Dictation Eierciaei, see Key. 
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MULTIPLICATION. 

4tSm Mnltiplioation is the process of finding a numbei 
equal in value to one number taken as many times as there are 
units in another number. The number which is multiplied is 
called the Multiplicand^ the number by which we multiply is 
called the Multiplier, and the result obtained is called the 
Product. 

The multiplicand and multiplier are oflen called flEtctors of 
the product, from the Latin facto, I make, because, being multi- 
plied together, they make up the product. The products is also 
said to be the multiple of the factors. Thus, 7 times 6 = 42. 
Here, 7 is the multiplier, 6 the multiplicand, and 42 the product ; 
or 7 and 6 are the factors of 42, which is their multiple. 

The sign of multiplication is a small, oblique cross, Xy read, 

ttmesy or, muUtpUed by. Thus, 7X6 may be read either 

7 times 6, or 7 multiplied by 6. In the former case 7 is 

the multiplier and 6 the multiplicand, while in the latter 6 is 

the multiplier and 7 the multiplicand. The product is the same, 

whichever is the multiplier. 

Note. — In the process of multiplication, the multiplier must be an 
^stract number. We caimot m^iltiply pencils by pencils, or pencils by 
apples, but either may be multiplied by an abstract number, and give a 
product of the same denomination as the concrete factor. (Art. 4.) 

46. Illustrative Example, I. 

Multiply 2364 by 7. 

_ Seven times 4 units = 28 units ::^. 

Operation. _ ^ , « . ,,r . i ^ 

C 2''ft4 M If* r d. ® ^ units. We write the 8 

Factors < •» TiT ;*• V iw the units* place, and reserve the 
C 7 Multiplier. ^ i. i , , ... 
2 tens for the tens place. 7 times 6 

Wultiplei 16548 Product. tens =: 42 tens, which, with the 2 

reserved tens, = 44 tens = 4 hun- 

ibreds and 4 tens ; we write the 4 tens in the tens' place, and resen^e 

' **i4s for the hundreds' place. 7 times 3 hundreds £=. 2\ 
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hmnfredsy which, with tlie 4 reseired hundreds, =25 hundreds ji: 2 
thousands -f- 5 hundreds ; we write the 5 hundreds in the hundreds' 
place, and reserve the 2 thousands for the thousands' place. 7 times 
2 thousands ^14 thousands, which, with the 2 thousands reserved, = 
16 thousands == 1 ten-thousand -|- 6 thousands ; we write the 6 thou* 
lands in the thousands' place, and the 1 ten-thousand in the ten-thou* 
sands' place, and thus obtiun for our product 16548. 

Note. — This result might be obtained by finding the sum of the num* 
ker 2364 taken seven times ; that is, by adding 2364 to itself six times. 

Hence, Multiplication may be regarded as a short way of performing 
Addition. 

47. Examples. 

Multiply 

1. 2G7 by 2 ; by 3 ; by 4 ; and add the products. Ans. 2,403. 

2. 628 by 5 ; by 6 ; by 7 ; " " ** Ans. 11,304. 

3. 3401 by 8 ; by 9 ; " « " Ans. 57,817. 

4. 90021by 10; by 11; « « « Jn* 1,890,441. 

5. 6G285by 12; by8; « " " ^iw. 1,325,700. 



6^ 4364 X 8 = what? 

7. 7762 X 9 = what? 

8. 5391 X 4= what? 

9. 3409 X 5 = what? 



10. 9832 X 7 = what? 

11. 8349 X 6 = what? 

12. 22078 X 11 = what? 

13. 19869 X 12 = what? 



14 Add the last eight products, and multiply by 7. 

Ans. 5,205,081. 
15. 123456 X 6 = ? 16. 987654321 X 7 = ? 

17. Add the last two products. Ans. 6,914,320,983 

48. Illustrative Example, IL 

Multiply 3648 by 294. 

Opebatiox. Here we ara to multiply, not only by units, but 

3648 ^y tc'^s and hundreds. We write the numbers 

294 units under units, tens under tens, &c., and mul- 

•tAKQa ^ tiply first by the units, as before, and then by the 

32832 ^^^^' ^* ^^ evident that the product of any num- 

7296 ^^^ multiplied by tens will be ten times as great 

as if multiplied by the same number of uniU 

1072512 Ans. multiplied by hundreds, one hundred times aa 

great as if multiplied by units j multiplied h 
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thousands, one thousand times «« greot, eic, Henre, -vhen » oumKj 

U multi]UieU by tetw, huDdre<b, or thousaiiilg, tbe products 'hu« ob- 

, Uinvd ar* written one, Iwo. or three places farther to the left than when 

Biultiltlied by units ; or, in other wunlK, ve multiply by the other tecnu 

we multijily hy the units, pladng the first figure of each proihicl 
under th« term by which we multiply. The sum of these partiiil 
products i* ihc entire product Hence the 

Rule for Multiplicatios. 

Write the multiplier under the multiplicand. Beginmnf 
erf the right, miilliplj/ rack term of the multiplicand hf each teri* 
of the multiplier, tiicctisiveti/, placing the right hand Jigure of 
tach partial pmdiirt under the Itrm Sy which i/ou multiplg, car- 
lyint/ ai in addition. Add all the partial products, and the 
reiiiU will be the entire product. 

40, PitOOF I. Tate the midtipHcandfor the multiplier, and 
the mitltiptierjor the maliiplicaHd. Jf the result tliut obtained be 
Kit thefirat result, the vork is prQbubli/ correct. 

SO. Prook II, Itg c<isfing oiU the 9'*. This method ia 
inucli the ensier, tliough not alw]i3's save. 

Vote. — To Illt out the 9's from any number, commence at Ibe left, and 
oMthe digits toieaiiti the right. Whin their turn eguali El vr more, reject 9 
undadd the remainder to the nextdigit, and lo oh. Thu lust rEmaindfr ia called 
the excess of 9' a. 

To Prove Multiplicatios by castijjq out the O's- 
Cast out the S's fnim each of the /ac.'orff. 27,ni multiply O 
remainders, should there he any, cast out the 9'gfrom the product, ana 
note the last remainder. Cast out the 9'afroni (he ansicer, and if ihe 
remainder equals the one obtained ahoce, the work may bepresumedio 
be right ; thus, 

36184 3 + G = $. 1+8 = ^. 4. 1st remainder. 

2681 2 + 6 + 8 = 16^3+7. 7 + 1 — S, 2d remainder. 

36184 .32 

283472 3 + 2 ^= 5, last remainder. 



97009304,471*. 7 + 3= 10=9+ I- 1 + 1 = 3, which equst 
'Sng the remainder above, the work ia right. 
'OTB, — For denionMtrxtion of rule, see Appendix. 
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51. PerWmi 
1. 3C84 X "0 ^ 



MrLTll'LI CATION. 
EXAMPLKS. 

ni! pnjve llie following examples:- 
3. 137(;2 X 2iiCr: 



2. 2842 X 2S ^ ? 



Jm. 79,370. 



4. 128124 X ^02=? 

5. 180003 X 83G3T? 
120.J3 x97-2 = ? 



mples, and mulliplj 
M. 857,040,36'',732. 



7. Aild ilie answers lo tlie lasl foui- t 
e sum by 3798. 

8. Multiply 12345G783 1iy 987G5. 

53. Any number may lie multiplied by 1(1, lOOJOOO, or a 
unit of any ordL-f, hi/ annexing as mani/ zeros to the multiplicand 
tin multiplier, and placinr/ the decimal point 
at the right. 

EXAMPI.KS. 

Multiply 68432 by 10, by 100, 10000, 1000, 1000000, 
■Dd add tlie produi:t-i. Am. GO, 192,279,520. 

10. Multiply S682 by 10000, 10, 1000, 100, 100000, and add 
ibe products. 

*S3. Illustrativk ExAwri.E, III. 
Multiply 68432 by 86000. 
Or-KRATira. 

6S432^^^ Here, by multiplying first by 86, and then nnner 
ing three zernn, whirh multiplied the flrnt product b^ 
one thousand, the trun result is obtained, and labor 

iLLtrsTRATivK Example, IV. 
Multiply 832000 by 210. 

832000 Here the zerai in both the multiplicand and multi- 
210 plier are disregarded until after muL^plying the other 

832 termi together. 

1664 
174720000 Ant. 



410592 
347456 



(■ 
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04* Examples. 



n. 0020X80 = ? 

12. 4082 X 300 = ? 

13. 92^73 X 86300=? 
U. 76)00 X 8020 = ? 



^- 17. 



16. 9876002X10001=? 



32001 X 20206 = ? 



18. 987987 X 654653 = ? 

19. 368043 X 77665=? 



15. 82080 X 900100 = ? I 20. 23698 X 84293 = ? 

^81. Add the ]a»t ten answers, and multiply the sum by 100. 

Ans. 81,482,871,584,800. 

22. Itow mnny hills of corn have I in my cornfield, which con- 
tains 97 fows and 45 IdtU in a row ? 

23. If each hill produces 18 ears, how many ears does the 
field pmrlucc ? 

24. 1 have four corn bins containing severally 63 bushels. 54 
bushels, 37 bushels and 29 bushels. There are four pecks m a 
bushel, tlow many |)ecks do they all hold ? 

25. Allowing 23 ears of corn to a peck, how many ears are 
there in the bins? 

26. If a barrel of flour oosts 9 dollars, what will 368 barrels 
cost? 

27. If a perj^on by working 12 hours a day can do a piece of 
work In 37 days, in how many days can he do it working 1 hour 
«i day? 

28. I have 5 bins which contain 69 bushels .each. "What will 
be the capacity of a bin which will contain as much as all of them ? 

29. It' yards of cloth will make one pair of shirts how many 
yards will make one doicn or 12 sliirts? How many will make 
8 doxen ? 

SO. What will 8 doxen cost at 15 cents per yard for the cloth, 
80 cents apiece for bosoms wristbands, and buttons and 50 centa 
apiece for making ? / 

81. It takes 7 yards of ticking for a single bed-sack; what 
must I pay for cloth for 18 single bed-sack^ at 16 cents per. 
yard? 

82. If sheeting can be bought for 17 cents a yard, what must 
* vm/ ibr cloth for 21 sheets, allowing 10 yarda for a pmr? 



DIVISION. 

SS, What will be the cost of 9 dressiog gowns at 5 dollan 
liece, 3 pair^ slippers at 1 dollar a pair, 2 pairs boots at i dol- 
rs a pair, and 3 dozen stockings at 2 dollars n dozen? 

34. Suppose in 1 yard of cloth there are 580 Hbres of wai^ 
tod 432 of filling, aud that each libre of warp contains 33 

■ands, and each of filling 4S, how mau^ strands in the yard? 

35. The Lawrence Pacific Mills turn out malerial for about 
floOOO dresses in a week ; how many will they make in a year, 

52 weeks? 

36. Allowing 12 yards to a dress, how many yards do they 
taiake in a year ? 

STor Contractiana in Multiplicatioii, tee Appendix. 
^*Foc Dictntion Exercises, sec Key. 



SS- DiviBion is ihc process of ascertaining Aow many limes 
le number is contained in another, or of finding one of ihe tqutd 
irli of a number. 

IfoTB. — In the example, ■• John has 10 apples, which he wishes to give 
89 many boys as he can, giving them 2 applen apiece, to how many kui 
give them J " — it is evident he can give them to bb many boys as 2 u 
Uttlned times in 10, In the example, ■' If IS pears are divided equally 
long 4 boya, how many pears does 1 boy receive i" it is evident that 
loy must receive one fourth of what the * boys receive, or one fourtn ot 
pears; that is, one of Ike four rqual parti of the number, 16 pears. 

The number which is divided is called the Dividend, the num 

T by which we divide is called the Divisor, and the result ;, — • 

itient, from the Latin qvott'ei, liow many times. 

he sign of Division is a short horizontal line hetween two 

-T- ; thus, -i- 3 shows that 9 is to be divided by 3. Some- 

les the divideild and divisor take the place of th - .'olsj th^is, |. 

lis expression may be read, 9 divided by 3, n.ne thirds, ol 

B third of nine, and is the fmctionnl • furm oi division. 

• See An. 81. 
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Short Divisiok. 
NoTS. — Thi« laethod U to be prrfetted where the diTisor ii i 
(KSCer than 12, 

56. Illustrative Exauple, I. 
Divide 930 by 6. 

OPEBiTHis. We place the divisor at the left of tbt 

Dicisor G ) 03C Dividend, dividend, from which we separate it 1)>- ■ 

I , curved line, and, drawing a straight lint 

Quotient 1«6 beneath the dividend, iiroceed thus: 6 U 

contai..eft in hundreds 1 hundred times, with 3 hu " 
Wb write tlie I hundred beneath the hundreds in the dividend, i 
reduce the 3 hundreds remaining to lens. 3 hundreds equii 3 
tena, whirh, with the '■i tenK of the dividend, equal 33 tens. 6 in 3 
lenR, 5 tens limes, with a remainder of 3 tens ; writing the 3 ten 
in the tens' place, and reducing the remainder as before, we have 3i 
units. 6 in 36, 6 times i writing the 6 in the units' place, we hav 
IdU as the quotient of 036 divided hy G. 

Illustrative Example, IL 
Divide 17869 by 7. 

Oi'KFiATioN. In this example, as 7 is not cotitoined ii 

(ton thousand) any number of (ten thou-i 
and) limes, we shall have no ten thousands 
1 the quotient, and therefore take 17 
(thousands) for our first partial dividend. We find also that the di»^ 
idend does not contain the divisor an exact number of times, but that 
there is a remainder of 5. As this does not contain 7 any whoM 
number of times, we can indic-ite the division by plac-'ng the 5 in thj* 
quotient above the dirisor, and have for the answer 2552^, whiofc, 
is read, two thousand five hundred fifty-two and five sevenths. 
From the above examples we derive the 
R0LE FOR Sbort Division. Bfginning at the left, dividt thi 
first term or terint of (lie dividend ii/ the divisor, mate (he ri 
the frit term of the quotient. 

Prefix the remainder, should there be any, to the next term o 
the dividend, divide as before, and thus coutinue till all the termi^ 
of the dividend are divided. 

Should there be a remainder after the last division, ptact 
diritOT beneath it, and annex the retuU to tht quotitd. 



7 ) 178G9 
Ana. 25o2-5BemaindeT. , 
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ST, Pkoop L Divifiion is the converse of Multiplication, 

the divisor and quotient being factors of llie dividend : li<;nce, to 

prove an esiimple in division, multiply the quotient by the di'm'sor, 

* Wtd to the product add fhe remainder. The sum thus oblmned 

wld equal the dividend. 

tSS, EXASTPLES. 

Divide 

|I. 36945 by 3. Am. 12,315.1 4. 369801 by 9. 
§2. 987G54by4.^»».246,013f. 5. 120087 by 11. 
la. 864024 by 6. J 6. 906102 by 3. 

^7- Find the sum of the last four ii 

. Divide lOlOIOli) hy 7. 
PS. Divide 1G44400G488 by 4. 
le. 23456083241-4-0 — ? 
ll. 30089043921-^-7 — ? 



3f.9472 
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wh»it ? 



14, How many barrels of flour, nt 7 dollars [ 
iOf for259 dollars? 

. At 11 cents a yard, how mnny yai-ds of cloth can I buy 
r 868972 cents ? 

16. If 12 pieces of doth contain 408 3'arda, how many yardi 
■In a piece ? 

17. How many weeks are lliero in 4781 days? 

18. IIow muny hours will it take me to walk 137S miles, at 5 
...inilcs an hour ? 

times a certaui number equals 324783 ; what is (hat 
Hiber? Jns. 36,087, 

. 8 X what = 36924? 21. 12 X what = 46817 ? 

Long Division. 
9, Long Division is ihe process of dividing where th« 



60, Illustrativ 
Eiritle 85232 by 23. 



Example, 1 
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64. When the dmscr is 10, 100. or 1000, &(%, we 
divide by simply rrinov''<ff lie deeimal point in the dividend 
many plaecs lowardi the Itfl as t/ierr. are serog in the divisor ; dc, 
ntimier at the right of the point Kill be the remainder ; ihn^ 
36S.-h 1(10 ^3.68 {or St*,"^). Hence, iftlie divL^r consiste «ti 
any number of signiiicant figurea with zeros annexed, _^rt{ 
vflhe zeros from the diritor and an equal ntwiher of fgures from. 
die right of the dividend, then divide vhai remains of the dtvideni 
bjf what remains of the divisor. To the remainder, if any, 
ihejigures that were c«t off in the dividend; ihus, 

33jf)0 1968142 (25 ,,. ,, ^ , . „ ,, 

_„ Disregnrding Ihe lens ind uniU, we findhon 

many limes 38 (hund.) ia contained i 

208 Oi""(l-)> which is 2a, with a remainder of 1^ 

190 (hund.)j lhiMFi[hthe4tenaand Sunitsleftin 

the dividend, mnkes (he entire remainder 1842p 

1842 ... 3800 is eonlained in 96842, 23^|J-i ti 

t 09. Examples. 

IS. Divide 42179 by 1000; by 18000. Ans. 42i\,yj, ; 2~fJ^ 

IC. Divide 76532102 by 4800; by 91O0O. 

17. Divide 98000269 by 32600000; by 980000, 

18. Bouglit a farm for $18715, at $95 an acre; bow u 
wire* were there in the farm? Ajis. 19Z 

19. Paid $4505 for 27 acres of wooJiand; wliat was ilie pric( 



■■j 



per acre f 

Soi.VTiON. If 27 acres cost %ia05, one sere will cost one twc 
aeventli of §4505, which equals, Src. 

20. Paid S35328 for 368 acres of land; find the price 



21. The distnnee from Boston to Albany ia 108 miles, from 
Albany 10 Buffalo, 298 miles. How long will it lake a tr 
pass over the road at the rale of 28 miles an hour, Bllowing 9 
lionra for detentions between Boston and Albany, 1 hour at Al 
bany, and 3 between Albany and Buffalo ? Ans. 23|g hour* 

22, TJje Ohio Canal descends 1832 feet in 152 locks; what.|l 
the average descant in each lock ? 
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23. If 8 presses can coin 19000 pieces of mone; in an hour, 
how many piecea can one press coin in a min^'ie, 60 niinutca 

Diuking an hour? 

24. In how many days, of 12 hours each, can the president of 
ahanli sign aOOUOOO bank noiea, if he signs 8 in a minute ? 

C^For Contract[ons in Divisiiin, see Appendix. 
, t^ For Dictation Exercises, see Key. 

66 Questions for Rkview. 
_Fl. ■What i» Arith rtic? Whnt are numhei-s? What is an ah- 
ttnict number ? a concteie ? Whnt is a unit ? Define Natation ind 
Numeration. How are nurobei-s represented? Describe the Roman 
methodi — the Arabic. Which ia more used ? Why is this someliinea 
called the Decimal System * What is the decimal point ? By wliat 
is the number of units of any order exprcHsed? By what is the order 
of units exjiressed P 

2. liow do you ivrile numlicvs? How do you read numbers? 
Name the first bbvcii periods. Nf.me olhcra as fur as )ou luli. How 
are these periods separated ? Wliat are tlie names of tbe jiltica of 
each period ? 

3. Whnt is the least number of figures that will express units? — 
thousanda ? — billions ? — trillions ? — millions ? — quadrillions. 

4. In 1836M238761, what is the largest number of thousanda ? — 
vf milUons? — of len-millionH ? — of nundred-biilions ? — of trillions? 
. — of tens? — of hundreds — of ten-thousands? 

5. How will iieros at the right of a number affect it? — ot the left? 

6. What does a figure in the first place at the ri<;ht of the decimal 
point represent? — in the second plaeo? — in the tbhil? 

Q^~»- What ia Addition? What is the sign for Addition? — for 
Equality ? How do you arrange numbers to be added ? Is this ab- 
(olutely necessary? Perform and explain an example containing fou( 
numbers of at least seven figures each. Give tlie rule. 

8, \V1iat is SUBTtt.\CT10S? Name and define the terms used. 

^V^lat ia the sign for Subtraction? Take 3084 from 7000068, and 

^ejjjlnin. Give the rule) — the proof. When the miimcnd and differ- 

^UKe ard given, how can you find the subtrahend? When the suhti-a- 

^^Kpd and difference are given, how can you diid the minuend? 

^^H. What is MuLTiPUC.\TiON ? Name and dcfi'ie the terms used 

^Tiftat is the sign for Multiplication ? Perform and explain on exanipie 

in which the multijilicr has, at least, two figures. Give the ru.e — 

fir«t method of proof; — second method. How do you muWyly bj 
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10, IOC. 1000, &c. ? How do you proceed if there are zeros at the 
liglit of the multiplicand or multiplier? Tens X units = what ? 
Thousands X tens ? Hundreds X tens? Ten-thousands X hundreds? 
Ton-thousands X ten-thousands? 

10. What is Division ? Name and define the terms used. What 
\m the sign for Division ? Perform and explain an example in short 
division. Give the rule. Give the proof by multiplication. Perform 
and explain an example in long division. Give the rule. Give th« 
proof by casting out the 9's. 

11. How do you divide by 10, 100, 1000 zc. ? How do you di- 
vide when the divisor contains zeros at the rigi^.. of significant figures ? 
When the dividend and quotient are given, how can' you find the 
divisor? When the divisor and quotient are given, how can you 
find the dividend ? When the multiplier and product are given, how 
can you find the multiplicand. When the multiplicand and product 
are given, how can you find the multiplier ? 

67. Miscellaneous Examples, 

1. Add nine billion, six hundred ninety-two million, eightj-one 
thousand sixty-four ; eighty-nine trillion, six hundred thirty-two 
million, ninety-one thousand eighteen ; eighty-seven thousand 
thirty-four ; and two hundred sixty-eight quadrillion, nine hun- 
dred eighty-four trillion^ ninety-eight million one thousand 
ninety-four. 

r'2. From (000362840218 — 986234681) take (7082 j- 
9619875.) * 

3. Multiply (3684291 -f 3642) by (8643204 — 8321628.) 

4. Divide (3687291 — 86) by (3684 + 232.) 

5. If 892 is one factor, and 28544 the product, what is the 
other factor ? 

6. 365 times what number = 298570? 

7. If the dividend is 38493, and the divisor 4277, what is tlie 
quotient ? i 

8. If the dividend =^ 42777, and the quotient 9, what is the 
divisor ? 

9. There were 52 schools in Antigua in 1858, with 4467 
scholars; required the average number in each. 

* In examples 2, 3, and 4, first perform the operations indicated withit 
ibe pmreatbeses. 
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ClO. David was bora 1085 years B. C, and Washington 17S2 
ft^-! what lime elapsed between these events? 

11. What do I save a year, my iiwiomc being SlGOOeyear, 
and mj- expenses §24 a week, 52 weeks making the year? 

12. Illinois produced in ISGO, liil559't pounds of maple sugar : 
what was its value at 8 cents per pound ? 

13. Mississippi produced 1195(>D9 bales of colton ; w hut was 
its value at 13 cents per pound, 400 pounds to the bale? 

14. Missouri produced 41G4 tons of lead, worth $356660 r 
what was the value per ton ? 

15. The population of Chicago in 1850 was 25963 ; in 1860, 
109-2(iO J what was iho average increase a year ? 

16. If 8 men Clin do a pit'co of work in 24 days, how long 
will it t;ike one man to do it ? 

17. If 7C8 be one fjiclor, and 801—237 the other factor, what 
is ihe product? 

18. Smith & Co. consume 74 tons of coal in a year; lio« 
much more must (hey pay for their coal in 18G4, when coal is 
S14 a ton, thtin in 18G0, when it was $8 a ton? 

19. From the invention of parchment to the invention of 
paper was 782 years ; to the use of quills in writing 741 years 
more j to tlie invention of printing, 804 years more ; to the in- 

I vention of stereotyping, 345 yeiirs more ; how many years from 

\ ' the invention of parchment to that of stereotyping ? 

I 20. Parchment was invented 887 yea.* B. C. ; when was 

I invented ? Ans. 105 B, C. 

Wiien were quills first used in writing ? Jns. A. D. 636. 
When was printing invented ? 
Vben was stereotyping iuTentcd ? 
IGBSi divided by what number, gives a quotient of 56 
remainder of 22 ? 
"What number divided by 87, gives a quotient of 3842 and 
Binder of 70 ? 
•i6. In 1853, Wheeler & Wilson made 799 sewing michiiest 
h 1854, 95G ; in I8i55, 1171 ; in 185G. 2210 ; in 1857, 45-Jlj 
^1858, 7978 ; in 1859, 21S06 ; in 13C0, l?26o •, ia IS^V 
Required the amoanL 




44 SIMPLB NmiBERS. 

27. If a sewing machine can cet 640 stitches in a minute^ 
how many can it set in an hour? — in a day of 12 hours ? — in 
6 working days, or a week ? — in 52 weeks, or a year ? 

28? There was sent to the U. S. mint, from 1823 to 1836, 
$4377984 worth of gold ; what was the average value sent a 
year? If gold was worth 16 dollars an ounce, how many pound* 
were sent, allowing 12 ounces to a pound ? 

29.* In the Pacific Mills, 200000000 gallons of water are ussjd 
in a day. How many weeks would it take a man to pump it if 
he could pump a gallon in six strokes of the pump, 20 strokes a 
mint:te for 16 hours a day, allowing 6 working days per week? 

30! If the earth is 95000000 of miles from the sun, and the 
moon at its full L 224000 miles farther on, and light travels at 
the rate of 191500 miles a second, how many seconds is it in 
passing from the sun to the moon and back to the earth ? 

Ans. 498j9gU>^o°^ seconds- 

31. If 3871 be divided by 79, and the quotient be multiplied 
by 133, to this product 6523 be added, the amount, divided by 
40, and that quotient multiplied by 970, what will be the 
product? Ans. 316,220, 

82. (17 — 2)-T-3 = ?t 33. (7 -f 3) X 2 = ?t 

84. (1803 -f- 7982) X 3 t_ 35. 19300-^94^ + 431 

7 ~" 3G8 ^^ 



86r (2 + 1 X 7 + 4) -^ 5 + (8 + 0) X 2 =?t 
87.* (81 + 9)-i-10 + G7+(2"+3x7 + 7)-i.6t=:? 

For Dictation Exercises, see Key. 



t A vinculuniy , or parenthesis ( ), gignifies that the same oper* 

fttion is to be performed upon all the quantities thus connected. In 
eolving examples, it is generally better first to reduce all quantities con- 
nected by a vinculum, or parenthesis, to their simplest forms, llius, ir. 
Ex. 32.(17—2)^3=15-1.3=5. Ex. 33.(7 + 3) x 2 = 10 X 2«2a 

Ex.36.X2~+'l X7 + 4)-f5-f-(8 + 6)X2 = 

(3 X 7 + 4) -T- 6 +, 14 X 2 « 5 + 28 = 83. 

Note. — Examples with stars are ** optional examples." Tliey may bs 
emitted by younger pupils until a review, or altogether, if Ithe teachei 
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KEDBEal money. 



FEDERAL MOS^T. 



»4(8. Federal Money is the medium of exchange ir 'he 
tinited States. Federal is derived from the Lutiu fiedui, 
% leag"ie ; the money being used by stales leagued or uniKd 
under one governmenf. Eederal i..oney consisla of CHglea, rep- 
i-esented by E. ; dollars, represented by S; dimes, by d.; centi, 
by els., and mills by in. 
^^^ TaNe of United States Currency, or Fedtral Money. 

^^V * 10 cts. ^ 1 d. 

^^V' 10 d. ^$1 

^^ $10 1 E. 

^^Bftfl. As these denominate numbers increase and decrease 

^^Bn eiinple numbers, bi/ a scale of tens, they are written as eim- 
ple numbi*^ are written, and operaiiona are jierformed uiton iheni 
us upon Bimple numbers, the dollar being regarded as the unit. 
Tlie sign for dollar, 8 , is placed before any mimber which we 

rlo designate ixs representing United States currency. 
Illli 
$ 8 9.4 4 5 
In business operations the denominations eagles and dimes are 
commonly di=regiirded, e^lea being considered tens of dollars, 

and dimes, tens of cents ; ll>us, the above illustration is read 89 

U cents, 5 mills. 

Examples. 
Write the following: — 
Seven hundred sixly-four dollars eighteen cents font 
Ang. $764 J 81 
972 dollars 17 cents 2 mills. 
57G8 dollars 9 cents 2 mills. 
10 tbousand dollars sixty cents. 
9 million dollars 9 mills. 



i6 « FEDERAL HONEY. 

71. Read the following : — 

6. $2789.842. 11. $2009147.00. 

7. $9872.406. 12. $98705481.05:5. 

8. $9084.007. 13. $4897.007. 

9. $864201.90. 14. $987801.94. 
10. $329871.045. 15. $81746.807. 

1 6. What is the largest number of cents contained in exam- 
ple 6? — 7 ? — 8? — 9 ? — 10 ? 1st Ans. 278,984 cts. 

1 7. What is the largest number of dimes ? — of mills ? — of 
eades ? \st Ans, 27,898 dimes. 

18. Read examples 11 to 15, making cents the unit of numer- 
ation. 

19. Reduce $86452. to cents; to mills. 

Ans. 8,645,200 cents ; 86,452,000 millfk 

20. Reduce $9841.72 to mills. 

21. Reduce 8712647 cents to dollars. 

22. Reduce 3687514 mills to dollars. 

How do you reduce dollars to cents ? to mills ? 
How do you reduce mills to dollars ? to cents ? 
How do you reduce cents to mills ? 

23. $9843.621 + $4687.32 + $84,321 -]- $.07 + $.64 + 
$973,241 = ? Ans. $15,589,213. 

Note. — In addition and subtraction of Federal Money, dollars should 
be written under dollars, cents under cents, etc. 

24. $3684.271 + $765.42 + S1763.417 + $8645.217 — 
Jl.68 = ? Ans. $14,854,645. 

25. From $8643.271 + $98367.489 take ($37^62 + 
$*^3C95.41). 

26. From $3471.009 — $.71 take ($987,541 + $862.73). 

27. From $4645. -f- $8178. take ($9827. — $6712.86). 

28. $34865.002 X 46 = ? Ans. $1,603,790,092. 

Note. — In the example above, as mills are multiplied, the answer 
rust be mills. 

29. 11 X $3687.40 z= ? 31. $98417.83 X 791 =? 

30. $946,918 X 478 = ? 32. 984 X $7654216.69=? 



FEDERAL MONET. 



vt 



KoTS . — It will be obTious tint in the four following eiamplcs, thb quo- 
Bent must be of the eamc denomination as the dividend. 

33. £134-28.-^9 — ? 35. S241364.48 -r 56= ? 

^4. S7352.««-^12 = ? 3G. S37I247I.712 -f- 488 =z? 

73, Illustrative Examfle. 



,\. Ans. 




In lliiii example, iifter dividing the dollars, we hars 
a t:eniuindcr of lo dollars; this we reduce to Uimes 
by annexing a zera, and dividing, oblDin 8 dimes 
for the quotient figure, and have a remuindcr of fl 
dinicfi, which we reduce to cents and divide, and have 
& remdnder of G cants, which we reduce tn mills and 
divide, and have a remainder of 6 mills, and for ths 
entire quotient, $95,833^^. Ans. 



IIIoTB. — In the foui following examples continue the diviiion to mills. 

^. Divide $98G7. by 37 ; by 91 ; by 416. 
Divide S89000. by 17 ; by 42 ; by SG8. 
Divide §36421.90 by 18 ; by 48. ^' 

. Divide S6003489. by 96 ; by 543. 
■1. How many times are S.34 contained in S36.72 ? 
Bl|2. How many times nra $.25 contained in 8645. ? 

Note. — In dividing Federal Money by Federal Honey, when the de- 
noRiinntiaiu are uixlike, it is necessaiy first to reduec the dividend an4 
IT to the same denomination. The answer will be an abstract num- 
« thtu, $ft4a. -f- t JS = 04500 -!- Sa = 26B0. 

DiTido $186432.18 by S0.032. 
. Divide $382971.21 by $93. 
He. Bougbt 1 pair of boots for $1.37; 1 pair for $1.65.,- 
slippPM for $.95 ; slioua for S.G5 ; and slioes Ibr $.82. Kuqulred 
the entire cost. 
^^<6. Itougbt A horse for $95.00 ; a wagon for S63.00, and 
^^■knesa for $ 1^.00 ; kept lliem a wuck, paying $ 2.50 for board 



divifioT t< 
^*f thu 

^^6. ; 



f <8 FEDERAL MONEY, 

for the horse, then sold them all for S 175.00. Did I gain o 

lose, and how much ? 

47. What cost 8 pairs geese at 3U28 per pair ? 

48. Ilouglit 2 dozen pigeons at 3.85 per dozen, 2 dozen 
$1.10 per dozen, and 1 dozen for 5.9", What should 1 pay? 

43. 8874 shsep were sold at S4.i3 per head; what did ihq 
, bring? 
*" 50. There were shipped to Great Brilain in one yea 
New York, 20G02243 pounds of butter. What would il 
. at 15 cents per pound ? 

51. 3947S807 pounds of cheese were shipped the eamo 
year, Bequii-ed iha receipts at 7 cents per pound i* 

52. 4778 beeves were sold in New York market it 
week, averaging 874 lbs. apiece, at 7 cents per pound ; 
was received for them? 

53. Bought 2 piece:; of flannel, each containing G2 yards, fat 
JESO.CS, and sold ihem for 40 cents per yard. What did I gain? 

54. Paid a man S1G.25 for I'd days' work; what i 

55. Paid $5.10 for 17 boxes strawberries; what i 
» box? 

56. Among how many boys may SIO he distributed, thai 
each may receive $0.C25? 

57. Sold 35 barrels Greenings at SI.75 per barrel, 17 barreb 
Baldwins at $1.80 per barrel, IJl barrels fall Harveys at $I.2J 
per barrel, and 25 of Russets at 32.25 per barrel. Paid 17 c 
a barrel for picking, and $12.00 for transportation. What vei 
mained after all my bills were paid ? 

58. Paid $3.00 for 1 dozen apple trees, $3.36 for 1 . 
peach trees, $3.30 for one half dozen pear trees ; what did 1 
pay for the whole, and how much a piece for each kind ? 

59. Paid a carpenter for slock and work for a house, $450.75; 
for mason's work, $38.25 ; for digging and stoning cellar, $47.18 
for painting, 340.00; to the plumber, $8,125. I then sold i 
and lost, in no doing, $14,305 j what did I sell it for ? Ans. *57C. 



FEDERAL MONEY. 
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■ Bought a fnrm, containing 40 acres meadow and 17 wood- 
, for $2850.00. Sold lo one man 10 acres woodland for 
5.00 per acre ; to anoiher n liouse lot of om: iici-e for S90.00 ; 
and the remainder to a third for S2O25.00. Wliat did I gain 
by the operation; and for how much per acre did 1 sell the re* 
m^der? Jjis. 8115; S44.02/j. 

^ Bills. 

^Hr3a When, in a buainess traiiEaclion, one person receives 
^msaej, properly, or services from another, he becomes indebted 
or is ifeJ/or for the amount he receives. 

The person who parts with the money, property, or services, 
is credited for the amount he bos given, and hence is called the 

A written statement of the amount of the debt, with the items 
included, is called a biU, and is usually written ia forma like 
those on the following pages. 

When the creditor is paid the amount due, he acknowledgea 
the receipt by bis signature at the foot of the bill, after tlia 
" K«eeived payment." A. bill thus signed is said to hs 

iipled. 

1*4. Find the cost of each article in the following bills, and 

V several amounts. 



I Mit. James Crocker, 



, .Vorsmber 10, 1862. 



pijbls. Sl Xouis Fiimr, extra. 



Bought of Henrt Shedd, 



" Western " medium. 


" 


" Canada " extra, 


" 


" Canada " choice cxt 


ra, " 


« Com Meal, 


" 


)U. Northern Oats, 


" 


Eweived payment. 




Kenr 


r Shedd 




By Ge 



7.75 

G.72 
7.87 
4.25 



00 



FEDBBAL MONBT. 



(2.) 


lAWSSircSy Iknemitr 18, Ib^l. t 


Mb. D. Danforth, 






Bought of J. Smitb^ 


65 bu. Potatoes, at 


$0.55 


800 lbs. Squashes, "^ 


.01 


450 •* Pork, « 


.11 


35 bu. Beans, "< 


2.50 1 


85 " Eye flour, « 


2.25 "^ 


Beceived payment. 


$367.00 Anu 




J. Smith. 


(8.) 


BosTOK, April 17, 1863. 


Mr. Jambs Blake, 


' 




Bought of Breck &; Co., 


8 bu. Herds Grass, at 


$2.25 


75 IbM. Clover Seed, " 


.11 


25 bn. Canary Seed, " 


3.62 


IB lbs. Mustard Seed, << 


.18 


25 « Hops, *< 


.17 


22 " Hops, « 


.16 


Beceived payment. 


$115.61 An$. 



Joseph Breck, for Breck & Co. 



(4.) New Bedford, October 9, 1862. 

Mr. J. L. Kicie;, 

To Henry Brown, iV.* 
To 2 bbls. Pork, prime, at $ 15.50 
" 250 lbs. Hams, ** .09 

« 475 « Butter, « .24 



Beceived payment. 



Henrt BrcwIt. 



« This .Jeans that Mr. Bice is debtor to Mr. Brown. Dr. is tmA 



^^^^H BILLS. 


~~^M 


S.) Nbw YoaR, Uarm ,, 1M3. 1 


A. M. Phipps, Esq., 


1 


To Samuel Sloane, Dr. J 


Jan. 7. To 12 lbs. Tartaric Acid, at 


s ^^m 


« " « 7 « Blue Vitriol, 


.25 ^m 


"12. " 3 oz. Morphine, 


^^M 


« 13. " 5 " Quinine, " 


4.00 ^^1 




3.50 1 


M u tt 10 u Cream Tartar, " 


.61 1 


» " « 8 " Cubebs, 


.53 1 


" " « 5 " Gum Copal, 


.68 


« « « 8gall.=.Cod Liver Oil, « 


1.75 1 






Received paj'ment, 


t 


Sa» 


UEL Sloane. 


(6.)" BR..T01., 


JaituaT!/ 1, 1863. 


Otis Bdtler, Esq., 




18G2. To Ralph Buknside, Dr. | 


Apr. 3. To 96 Ibfl. Rice, at 


S .07 1 


« " "3 " Saleratus, " 


^^M 


« " " 28 " Castile Soap, " 


.16 ^H 


May 3. " 25 " Pearl Starch, 


^^H 


, « 16. " I9S " Crushed Sugar, " 


.13 ^M 


u u a 196 .< Brown Havana, " 


.12 ^H 


June 5. " 46 " Hyson Tea, " 


1.12 ^M 


July 10. " 37 " Gunpowder Tea, " 


■\--^ 


Cr.\ 


' ] 


May 10. By 1 Wagon, $42.00 


^^ 


" IG. " 2 Cows, at $35.00, 


^H 


- " « Cash, 10.00 


^H 


3 


^^ 


Balance due R. B. 


» — 1 


Received payment. 


1 


Ralph 


Bdhnside. 1 






t This mean* thM Mr. BnUet to credited for goode or caeh delivered. | 


kfanad "cieditor." 


J 


^^^^^H 


^^^H 



i 



I 



fU FESERAX. MONET. 

Vi, Find the amounts due in the following example, k 
make out the bills. 

7. Charles Fuller purchased of James Munroe, Jan. 4, 1863, 

1 horse for S95.00, 2 cowa at S50 apiece, 1 wagon for $62.00, 

2 sliovels at $1.12 apiece, 30 bushels corn at $.66 per bushel, 
and 17 bushels wheat at $1.62 per bushel, 

8. Samuel Banks sold lo Abraham Seward, March 10, 1863, 
2 pieces flannel, of 62 yards each, at 3.49 per yard ; 5 pieces 
cotUin, hleachcd, at $.24 per yard, 2 of the pieces containing 
36 yards each, and 3 containing 35 yai-ds each ; 38 yards ticking, 
At S.29; 86 yards brown sheeting, at $-27 i 42 yards broadcloth, 
ot $3.65 per yard. '_^'(/ /', '" ' '' 

9. Dr. Cardamom bought of Jiimes Mortar 3 gallons castor-oil at 
32.50 ; 9 pounds oil peppermint at $3.50 ; 4 pounds oil cassia at 
$3.62 ; 4 pounds oil orange at $3 ; 6 pounds oil lemon at $4.25 ; 
5 pounds oxalic acid at $.33 ; and 5 pounds Seneca root at £.95. 

10. Baldwin Ic Lewis, of Cincinnati, bought of Balch & Ray- 
ner, Boston, 24 sack coats at $15.75; 36 vests at $3.50; 95 
pairs pants at $4.3S ; 4 dozen pairs suspenders at 42 ct». per pair j 
33 dozen pairs gloves at OS els. per pair; and 15 dozen collars 
at 13 cts. apieee. 

11. Hiram Teachwell bought of Mark Thrifty, Nov. 8, 1862, 
2 Dictionaries, at $.87 apiece ; 9 Vocal Cultures, at $.70 ; 13 
Walton's First Steps, at $.13, and 24 Worcester's Spellers, at 
$.20. Dec 2, he bought 2 reams paper at $2.12, 3 dozen pen- 
cils at $.50, and 12 slates at $.17. Dec 10, ho paid Mr. Thrifty 
$20.00, and Jan. 1, 1863, Mr. Tlu-ifty made out his bill. Re- 
quired the balance due. 

12r Solomon Katchall bought of Hiram South ack, Aug. 11, 
1862, 12 pairs congress gaiterji,Bt S2.75; 12 pairs misses' gaiters, 
at 31.12; 8 pairs kip boots, at 32.75; 12 pair.", at $.95; 9 pairs 
boys' metallic-toed shoes, at 3.72; 12 pairs gents.' boo(s,at $6.75; 
12 pairs, at $4.25; 5 pairs, at $3.15. He sold Mr. Southack 18 
yards black ailk, at SI. 17; 48 yards brown sheeting, at $.19; 18 
/arda crash, at $.13, and 20 yards flamiel, at $.45. 
t^ FoT DictatioQ Exracisei, lee Key. 



ANALYSIS. 

VO> Analysis in atithmeiic consists in determining the solu. 
in of an example from the relations of Llic numbers given in 
at example. 

The given number which is of the same denomination as the 
quired answer forms the basis of all the reasoning, and should 
I the first written in performing an example. 
The value of any number of things may he obtained by firsl 
tiling the value of a single thing or ttnii of the same denom- 
ation. This unit is sometimes called the unit of computation, 

Illustkatite ExAarPLE, 
If 25 barrels of flour cost S175, what cost 17 barrels ? 
rBBATioN. $173 in the term of the same denom- 

'"■> V 17 — $119, jiiis. '""''O" "^ ""' required answer. Before 
-j finding the vnlue of 17 barrels, we must 

low the value of 1 barrel.* If 25 barrels cost 8175, 1 barrel will coat 
twenty-fifth of S17o, and 17 barrels will cost 17 X 1 twenly-fifih of 
!75, = 8119. 



J. If 13 acres of land produce 780 bushula of com, bow many 
ishels will a acres produce ? -^"». 300. 

2. If 5 boxes of oranges cost $21,80, what cost 21 boxes P 
Am. $91..5G. 
S. If a car runs 207 miles in 9 hours, how far will it run in 
I hoars ? 

,4. If 18 rows of potatoes yield 54 bushels, how many busbck 
ill 405 similar rows yield ? 

5. Jf 310.74 wero paid for 14 bushels of rye, what must be 
Ud for 23 bushels ? 

6. If 19 Ions of coal run an engine 260 miles, how far will 

7. If 5 oxen cocsuragSS pounds of hay in 1 day, how much 
ill he required for 1 yoke of oxen cf the same size, and fir th« 
me Ume? 

■ 1 barrel is the unit of computation.! 



1 



'54 ANALYSIS AND REVIEW. 

& How man J pounds of coffee can be bought for $15, if 40 lbs. 

cost $8 ? 

Note. — If $8 pay for 40 pounds, $1 will pay for 1 eighth of 40 
pounds, and $15 will pay for 15 X 1 eighth of 40 pounds <» 75 pounds. 

9. If 150 barrels of apples were bought for $200 and sold for 
$350, what would be gained by selling 45 barrels at the same 
rate? 

10. If a quantity of hay lasts 22 oxen 105 days, how many 

days will it last 5 yoke ? 

Note. —If it lasts 22 oxen 105 days, it will last 1 yoke 11 X 105, and 
it will last 5 yoke 1 fifth of 11 X 105 days =231 days. 

11. A field of wheat was reaped by 10 men in 6 days ; what 
length of tune would be required for 15 men to reap the same 
amount ? 

12. A cistern can be emptied in 35 minutes by 7 pipes ; in 
what time can it be emptied, if 5 only of the pipes are open ? 

13. If 1423 operatives can do a piece of work in 12 days, in 
what time will 2400 operatives perform the same work ? 

14. If a certain piece of work can be performed by 250 men 
in 14 weeks, how many more must be employed to perform it in 
a week ? 

15. A garrison of 10000 men have provision to last them 
6 weeks ; if 2000 men be killed in a sally, how long will the 
provisions last the remainder? 

77. Questions for Review. 

1. Federal Monet. What are the denominations of federal 
money? Give the table. How do you write numbers in federal 
currency P What is considered the unit ? Give the sign for dollars. 
How do you reduce eagles to dollars ? dollars to cents P dollars to 
mills P cents to mills ? mills to dollars P 

2. How do you add numbers in this currency P How do you sub- 
tract? When you multiply, of what denomination is the product? 
When you divide by an abstract number, of what denomination is the 
quotient? Divide $185 by 7, continue the division to miJUs, and 

>^. What is necessary in order to divide mills by dollars ? by 
Uviding cents by dollars, is the quotient abstract! or coq« 



\ 
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In. diviilin^ dollars hj an abBtnct number, is tlie quotient 
:t or concrete? 
\i. Bli.LB. AVliHl is abill? Ans. It is a writing given by the cred- 
I the debtor, shoning the amaiuit of the di?bt. Who is the 
)r? the debtor? What is the rpceipt of a bill? 
4. Analtsih. \\Tiat ia analysis ? AVliicIi number formi the baaii 
if the reasoning. 



78. Genekal Review, No, 2. 
I 1. 2fi7 + 5million-|-3C thdusand + 39481 — ? 

1. Add fi67 to the sum of the following numbers : 121 ; 232 ; 343 [ 
i 663; 676 i 7B7i 898. 

':. Take SHI from each of the following numbers, and add the re- 
inders: 9876; 5678 i 3044; 7373; 2432; 4001, 
' 4. What number must be added to the difference betveen S8 and 
"700310 equal 938425? 

5, Wliat number, taken from the quotient of 1833000 -f 4j 

e. What number equals the product of 1785, 304, and (624 — 48) P 
^^L, T. If 5872 is the multiplicand, and half that number the multiplie', 
^Wint is the product? 

^F 8. If 4832796 is the product, and 1208199 the multiplicand, what 
^^t the muki|ilicr? 

9. If 894B69 is the minuend, and the sum of all the numbers in the 
third example Ir the subtrahend, what h the remainder? 

10. If 700150 is the dividend, and 3685 the quotient, what is the 

11. If 28936 ia the divisor, and 86 is the quotient, what ia th* 
ridend ? 

12. Divide 87 million by 15 thousand. 

13. (3.75 + $9.32 + S.75 + 810. + $2,185 + 4 

14. $19. — 8.75— $8.25 + ?3.54— ? 

15. From 18 X 85.873, take $3.68 -j- 4. 

16. If $183.30 is the dividend, and 83.90 the divisor, what is thp 
lotient ? 

17. If $98 60 is the dividsnd, and 17 the divisor, wba) i 
lotient? 



f ^^ For changes, see Key. 
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yO. Signs. — Recapitulation. 
+ signifies plus, or more. z= signifies equal to. 

— signifies minus, or less. X signifies multiplied by. 

^ signifies greater than. -5- signifies divided by. 

<^ signifies less than. .'. signifies therefore. 

( ) parenthesis, and , vinculum, signify that the same op« 
eration is to be performed upon all the quantities thus 
connected. 

Definitions. 

80* Numbers are either integral or fractional. 

81* Integral numbers, or Integers, are whole numbers. 

83* Fractional numbers are parts of whole numbers. 

83* A Factor or Divisor of a number is any number 
which is contained in it without a remainder ; thus, 2 is a £bic- 
tor of 6. 

84« A Prime Number is a number whicli contains no 
integral factor but itself and 1 ; as, 1, 2, 8, 11. 

85* A Composite Number is a number which contains 
other integral factors besides itself and 1 ; as, 4, 6, 8, 25. 

8G« A Prime Factor is a factor which is a prime number. 

87* A composite number equals the product of all its prime 
factors; thus, 12 = 2 X 2 X 3. 

88* Two numbers are said to be prime to each other when 
they contain no common factor except 1; thus, 8 and 15 are 
prime to each other. 

89* The Power of a number is the number itself, or the prod- 
uct obtained by taking that number a number of times as a factor. 

The number itself is the first power ; if it is taken twice as a 

factor, the product is called the second power ^ or square ; if 

three times, it is called the third power ^ or cube ; if four times, 

thA fourth power, &c. Thus, the second power of 3 is 3 X 3 

le third power of 3 is 3 X 3 X 3 = 27 ; the fifth 

lii»3x3X3X3X3 = 243. 



" 9©. 



DIVISIBILITY OF NUMBERS, 57 



9©, Tlie Index or Sxponont of a power is a Sgure which 
ehoivs how many times ilic number h laketi as a factor. It is 
■written at the right of the number, and above the line. Thus, 
in 5', 7^, 2*, the exponent * gliowa that 5 is taken three times as 
a factor, ^ that 7 is taken twice, and * that 2 is taken four times 
as a factor. 

01. The Boot of a number is one of the equal facCorg 
which produce that number. If it is one of the two equal 
factors, it is the tecaniU or square root ; if one of the three, the 
tliirtl, or cube root ; if one of the four, the fourth root, &C. 
Thus tlje square root of 9 is 3, the cube root of 125 is 5. 

93, V is llic Radical Sign, and, by itself, denotes the 

I square TOOt; wifh a figure placed above, it denotes the root of 
that degree indie-ated by the figure ; thus, -^ signifies the third 
m evi 
l.div 



DivisiBiLiTr OP Ndmbees. 
' 93. (1.) Any number whose unit figure is 0, 2, 4, 6, or 8, 
■ even. 
(2.) Any number whose unit figure is I, 3, 5, 7, or 9, is odd. 
(3.) Any even number is diTi:?ible hy 2. 
(4.) Any number is divisible by 3 when the sura of its digits 
IS divisible by 3; thus, 2814 is divisible by 3, for 2 + 8+ 1 +4 
= 15, is divisible by 3. 

(5.) Any number is divisible by 4, when its tens and units 
are divisible by 4 ; for, as 1 hundred, and consequenily any num- 
ber of hundreds, is divisible by 4, llie divisibility of the given 
number by 4 must depend upon the tens and units ; thus, 8C32i 
is divisible by 4, while 6831 is not. 

(C) Any number is divisible by 5 if the units' figure is either 
5 or ; for, as 1 ten, and consequently any number of tens, is 
divisible by 5, the divbibility of the given number by 5 must 
de|>end upon the units. 

(7.) Any number is divisible by 6, if divisible by 3 and by 2. 

(8.) Any number is divisible by 8, if its hundreds, tens, and 

^^btt are divisible by 8 ; for, aa 1 thousand, and consequently an^ 



ffS l^aOPEBTIES OF KTMBBKa 

number of thousands is divisible bj 8, the divisibilitj of the giyen 
number by 8 must depend on the hundreds, tens, and units. 

(9.) Any number is divisible by 9 if the sum of its digits is 
divisible by 9 *; thus, 368451 is divisible by 9, and 23476 is not, 

(10.) Any number is divisible by 10, 100, or 1000, if it con- 
tain at the right 1, 2, or 3 zeros ; and so on. 

(11.) Any number is divisible by 11, if the difierence betweea 
the sums of the alternate digits b 0, or a number divisible by 11; 
thus, in 126896, as (1 + 6 + 9) — (2 -j- 8 + 6) = 0, the number 
is divisible by 11 ; and in 9053, as (9 + 5) — (0 + 3) = 11, the 
number is divisible by 11. 

(12.) A number is divisible by any composite number, if it is 
divisible by all the factors of that number. 

99m There are no rules of sufllcient practical importance fr>r 
determining when numbers are divisible by other numbers than 
those spoken of above. Their divisibility must be ascertained 
by triaL To do this, — 

Divide the number successively hy higher and higher primes^ 
until one is found which divides it, or until the quotient is smaller 
than the divisor. If no divisor is then founds t/te number is 
jnrime; for, if a number contain any prime factor greater than 
its square root, its corresponding factor must be less. 

94. If the odd numbers are written in order, and every 
third one from 3, every fifth one from 5, every seventh one from 
7, and so on, be marked, and the figures 3, 5, 7, &c, be written 
*inder the figures as they are marked, the remaining numbers 
will be primes, and those marked will have for their factors the 
numbers written beneath ; f thus, — 
1, 3, 5, 7, 0, 11, 13, X$, 17, 19, Hi, 23, jtfi, iH, 29, 31, 

3 3,5 3,7 5 3,0 

n^ i$, 37, ;80, 41, 43, ^^, 47, ^0, $i, &c. 

3,11 6,7 3,13 3.6 7 3,17 

^ • See Appendix. 

f Eratosthenes, in the third century B. C, discovered this method of 
finding prime* and factors of numbers, and as he made hit table of parch- 
ment, cutting out the composite numbers as he found them, this parchment 
"~ ^ «iUed ^atoithenu* Sieve, 
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Bj 


applying this principle, a tabic can easily be madp of tha , 


primes and of ihe composites, with tlieir factors. 






Table of Pkime Ncjiuers to 1201. 






1 


61 


151 


251 


309 


4fl3 


593 


701 


827 


953 


1069 




2 


'67 


167 


257 


36T 


467 


59!) 


709 


829 


967 


1087 




3 


71 


KS 


2«3 


373 


479 


601 


713 


839 


D7t 


1091 




6 


73 


1G7 


209 


379 


487 


G07 


727 


853 


977 


1093 




7 


79 


173 


271 


383 


491 


til3 


733 


857 


983 


1007 




11 


83 


179 


277 


389 


499 


G17 


739 


859 


991 


1103 




13 




181 


281 


397 


e03 


619 


743 


863 


997 


1109 




n 


97 


191 


283 


401 


509 


681 


751 


877 


1009 


1117 




19 


101 


193 


298 


4tl9 


621 


641 


757 


881 


1013, 


1123 




S3 


103 


197 


307 


419 


593 


643 


7G1 


883 


1019 


1129 




23 


107 


igy 


3U 


421 


641 


647 


769 


887 


1021 


1151 




81 


109 


211 


313 


431 


B4T 


653 


773 


907 


1031 


1158 




8T 


113 


223 


317 


433 


B57 


669 


787 




103S 


1168 






127 


237 


831 


439 


633 


661 


797 


919 


1039 


1171 




43 


131 


229 


337 


443 


5G9 


673 


809 


929 


1049 


1181 




47 


137 


333 


3+7 


449 


E71 


C77 


811 


937 


1051 


1187 




139 


239 


849 


457 


677 




821 


941 


lOGl 


1193 




B0^ 


149 


241 


353 


4G1 


587 


691 


823 


947 


1063 


1201 






Table op th 


B Composite Numbehs to 917, 




1 


WkuA contain no prime faelor lest than 7 (excepting 


1-). 




"kmT 


Fmclon. 


Nh. FuU 


r.. 


Hm. Tiolort 


Koi. J-.clori. 


No.. 


FMlon. 




49 


7' 


289 17' 




469 7, 67 


623 7, 89 


779 


9.41 




77 


7, 11 


299 13, 


23 


473 11, 43 


829 17. 37 


781 


11,71 




91 


7. 13 


301 7, 




4ai 13, 37 


637 7', 13 


791 


7.113 




ll» 


7, 17 


319 11, 


29 


493 17, 29 


649 11.69 


793 


3, 61 




121 


11' 


323 17, 


19 


497 7, 71 


667 23, 29 


799 


7,47 




133 


7, 19 


329 7, 


47 


511 7,73 


671 11, 61 


803 


1,73 




143 


11, 13 


341 II. 


31 


S17 11,47 


679 7, S7 


817 


19,43 




181 


7,23 


3*3 7' 




S27 17.31 


689 13, 63 


833 


7', 17 




169 


13' 


331 ig> 




fi29 23" 


697 17, 41 


841 


29' 




187 


11, 17 


371 7. 


fi3 


633 13, 41 


703 19, 37 


847 


7, U' 




203 


7,29 


377 13, 


29 


S39 7', 11 


707 7, 101 


861 


23,37 




209 


11, 19 


391 17. 


23 


661 19, 29 


713 23,31 


869 


11,79 




217 


7,31 


403 13, 


31 


5G3 7, 79 


721 7, 103 


889 


7, 127 




22L 


13.17 


407 U. 


37 


Ji59 13, 43 


731 17,43 


893 


19, 47 




2(7 


13. 19 


413 7. 


E9 


681 7, S3 


737 11,67 




29, 31 




2.53 


11,23 


427 7. 


61 


683 11, 63 


749 7. 107 




17. 53 




259 


7.37 


137 19, 




689 19, 31 


763 7. 109 




11.83 




9S7 


T, 41 


451 11. 


41 


611 13, 47 


767 13. 69 


917 


7. 131 




• 1 is a (actor of all numbeij. 
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PnOrERTlES OF NUMBEKS. 



FACTORING OF NUMBERS. 
as. Illustrative Exahple, L 
KeMlT3 48 into its prime factors. 

48=6X8; 6 — 2x3; 8 = 2X2X2;.-. 18 =:2X 
8 X 2 X 2 X 3, or 2* X 3. Hence, 

Rule I. To resolve a number into ita prime facton. — ■ 
First separate it info any two factors; separate these factors, if 
the^ are composite, into others, and so on, till all are prime. 

Proof. Multiply the factors thus obtained together, and tht 
frodud, if the work it correct, will equal ik^ given number. 
96. Examples. 

Resolve the following numbers into tlieir prinie factors. — 



1 



Ane. 25. 



Ans. 2' X n. 



4. 


56. 


7. 


100. 


10. 


81. 


13. 


64. 


5. 


49. 


8. 


150. 


11. 


99. 


14. 


77. 


6. 


72. 


9 


6!). 


12. 


H4. 


15. 


loa 



16. 



138 



97. 

Eesolve 42075 into 

OrEHATlOS. 

3)42075 
3 ) 14025 
5)4975 



iLLrSTBATIVK EXAMPLK, I J. 

factord. 



6)935 
11)1B7 
17 



Here we diTide, luccessively, by tueh {) 

numbers sa wili leave no remainder, till wo abuit 
a ])rinie number for a quotient ; since the product 
of these prime numbers, 3, 3, 5, 5, 11, and 17 equali 
the given number, they must be the prime factott 
of that number. Hence, 



liM. 3S, 63, U, 17. 

HuLE H. Divide ih number by any prime number which it 
contained in it without a remainder. Divide the quotient in , 
tame manner, and thus continue till a quotient is obtained ipfti 
ic. c prime number. This qvotient and lite several divisors are \ 
prime factor . 



', Select the prime numbers in tii 

ad The factors of the composite nuinbers. 



GREATEST COMMOK DinsOR. 



(11 



NoTB. — Tho work may somelimaa be shortened hy dividing by a com. 
wtB number, remembering afrcrwnrdi to subslitule the factors of that 
imbti for the number itself. Thus, in the above we may divide by 
instead of dividing by 3 twice. 

98. ExAJirLEs. 
Resolve tbe following numbers into their prime factors. 
19. 176. Jm.2*X H- 

80. 180. Am. 2» X 3^ X 5. 

21. 102. Ans. 2« X 3. 

22. 208. Ans. 2* X 13- 



2310. 
columns bulow, and 



5. 



409. 



10. 



830, 



2681. 
1163. 






I^* For Dictation. Enercises, tee Key. 

Greatest Common Divisor. 

100* A Lommoa Divisor of two or more number 
imbef that will exactly divide each of them ; thus, 
mmon divisor of 12 and 18. 

10l> The Greatest Common Divisor is the /freattst num- 
iT that will exflotly divide each of (hem ; thus, C is the great- 
I common divisor of 12 and 18. 

103. Il.LUBTItATIVR ExASrPLE. 

Find the greatest common divisor of 12, 30, and 42. 



30 = 2X3X3. 

42 = 2X3X7. 
C.D. = 2x3^6^.j. '' 

ECLE I. To find the < 



Aa 2 and 3 are the only o 
tors of 12, 30, and 42, it follows 
2 X 3, or 6, is the greatest c 
visor. Hence, 

divisor . 



■I 



B« (UtBl.TBaT COIOCON OITISOB, 1 

moi'fr number' ; S'jinrntf the numhers into their prime /oftor^ 
UMtt Jtnd ihf produrl of Kiu.h Qi are eammon. 
103. Examples. 
FiTid tl.c G. C. D." of 
1. 4S, 5(J, and 00. Ann. 4. I 3. 108, 45, 18, and G3. 

5. 84, 43,iiiul :<i. Am.Z.\ 4. IS, 36, 12, 48, and 42. 
NoTR. — InBi*niple4, IH U a factor of 3fl, and 12of 4S. The G. CD. 

of 18 Uld I'J must ba Ih* G. C. D, of 18, 12, and their muteipla, 3S aiul 
41 1 ,■. WO tuwd oal^ And the O. Ci B. of IS, 12, and fl. 
Find tlie G. C. D. of 
fl. 42, 28, nnil «4. I 7. 32, 18, 108, and 25. 

6. 26, :i2, mid (;:>. I 8. 114, 102, 78, and 66. 
lO'li Wlicii iiumberM cannot readily be separated into Ihrar 

IWlnrn, iht! following luclliod may be adopted: — 

iLUiSTUATiVK KxAMi-LK. Find the G. C. D. of 91 and 825, 
We divide 325 hj 91, to see if it i« a 
diviior of 325, for 01 is the greoteit diviur 
of imelf i if it is a diviBor of 325, it is the 
G. C. D. of 01 and 325. It jg not a divisor 
of 325, for tlien- ii tk remainder of 52. S3 
■ is the grentCBt divisor of itself; if it i» a 
divisor of 91, it is the G. C. D. of 52 and 
"TTlinfl *"■ I' '» Wt u divisor of 91, for there is a 
10 fcniainder of 30 ; UO is the greatest divisor 
-— of itself 1 if it is a divisor of 52, it is the 
™ a. C. I), of 39 nnd Q2. It is not a divisor of 
..._.■« U a wmniiidur of 13 ; 13 is the G. C. J), of itself and 3ft 
It llicrcforc be of 39 nntl 62, for 52 =N;J( 39 + 13. If it is the 
0. C. 1). of 39 and C2, it must lie of 52 and 91, for 91 — 1 X52 + 
39. If ii Is the 0. C. 1). of 52 nnd 01, it must be uf 01 and 325, for 
3-JQ = 3 X 01 + 02. Ucnue the following : 

IUlk II. To find the G. C. D. of two nnmbers: Divide 
thu ffrtaler niimtrr bi/ the leu, and the lea number bij the re* 
maiudir, if there %> anij, and that proceed, dividing the last 

• Greatest eommon Dinsor, 




GltEATEST COMMON DIVISOR, 



63 



Srwor cy the last remainder, until nothing remaint. The laH 
visor is the G. C. D. sought. 

To find the G, C. D. of more than two numhers, Jind the 

': C. D. of any two of them, and then of that didsor and a 

ltd nitTnber, and to on till all the numbers are taken. 

lOtSr Examples. 

Find the G. C. D. of 



9. 198 and 297. Am. 9! 

10. 2-i2 and 5Gi. Am. I 

11. 529, 782, and 1127. 



12. 229 and 954. 

18. 392, 1008, and 224. 

14. 6581, ecu, and 249. 



15. What is the widtli of the widest carpeting that will ex- 
tly fit either of two holts, 45 feet and 33 feet wide respect- 
elyP ^n». 3 ft. 

16. A has a piece of ground 90 feet long nnd 42 feet wide , 
lat is the length of the longest rails that will exactly suit it& 
igth and ita widtli? Am. G ft. 

17. A lady has one flower bed measuring ]0 feet around, i.nd 
snolher measuring 18 feet. If ghe borders the heds wiih pinks, 
what \i the greatest distance ehe can set her pink roots opnrt, 
and have them equally distant in the two beds ? Am. 2 ih 

8. A man has 91) Ijushds Kidney potatoep, CO bushels Juck- 
Whites, and 105 bushels Red Hileyii. If lie puts them all 
I the largest bins of equal size tlmt will exaclly measure eithei 
how many bushels will each of his bins contain ? 

What is tlie length of the longest stepping-stones that will 
:Uy fit 3 streets, 72, 51, and 87 feet wide, respectively ? 
"What is the length of the longest curb-stones that will 
' fit 4 strips of sidewalk, tlie first being 273 feet long, the 
>nd 294, the third dG7, and the fourth G51 ? 
For Dictation EKerGiscs, lee Key. 



COHUOK rKACTKJKS. 



FRACTIONS. 



r 

^K 106t A Practioil is one or more of ihe equal parts of a 
^H.anil; thus, }, read three fouHhs, ehows ihat a unit haa been 
^^K divided into four equal parts, and that three of those parti art 

I 107. The number which shows into how many equal parts | 

unit is diTided, 13 called the Denominator of tlie fraction, 
because it denominates or names the parts 1 thus, 4 is the denooi' 
inalor of J. 

I08> The number which shows how many parts are taken,!** 
called the 19'umerator ; thus, 3 is the numerator of f. 

109. The numerator and denominator are called the Termg 
of a fraction. 

110. A Common or Vulgar Fraotion is a fraction whose 
denominator and numerator are both expressed, the numerator 
being wriltea above, and the denominator below, a dividing 



111. A Decunal Fraction is one whose denominator is 10,^ 
nr some integral power of 10. The denominator is not { 
erally expressed. -^ written ,2, and -^^^ written .36, are decimal 
frac lions. 

113. A Mixed Ifumber is a whole number and a fraction 
expressed together, as 7|, 21^, 

113. Common fractions may be either Proper, Improper! 
CoirpouDd, or Complex. 

1 14, A Proper Fraction is one whose numerator is lest than 
its denominator, as ^. 

113. An Improper Fraction is one whose numerator equah 
or exceeds its denominator, as §^, J. 

IIG. A Compound Fraction is a fraction of a fraction, as J' 
Off 

117. A Complex Fraotion is one whieh contains a fractioa^ 
fan either or both of its terms, as Sf , | 
^ 7|' 



I 




OENEEAL PRINCIPLES. 



6.5 



Qteetions. What does the denomiiiator of a fraction show! 

It does the numerator show ? 
What is mpant by the expression g ? Am, 5 of tlie 8 equal 
o whit^lf a unit is divided. 
[. "Wliat ia meant by Ihe expression J ? i^? J3? ^g? 

118* If we compare common fractions wiiliihe last espression 
for division in Art 55, we sliall see that their forms are alike. 
A fraction iinpliea division, the numeralor being the dividend, 
and the denominator the divisor. Thu>!, J may he considered 
either three fourths of 1 or one fourth of S. The following 
dji:gram will show that these are equivalent expressions, j- of 
ihc one line in figure 1 being equal to f of the three lines in 
■ figure 2. 

H FlE.l. FlK.l. 

I 



\- 



-+- 



i of 3 = }. 

either 6 of the seven 

seventh of 5. 



J of 1 = f. 
What does Sf denote ? Ans. It denote. 
equal parts into which 1 is divided, or oni 
What does ^ show ? |f ? i& ? 



H 110. General Principles. 

^PSoTB. — The following propositions should be copiously llluBtrated bj 
^ns teacher. u.d frequeatlf referred to, until th^ nre fullj comprebended 
hj die pupil. 

Proposition I. As the denominator of a fraction shows th* 
mber of parts inio which a unit is divided, and the numeraCoi 
i how many purls are taken, it Ibllows that if we TKulliplj 
t numerator of a fraction by a whole number, we multiply thu 
w o/parls, and thus uicrtage the vahie of the fraction ; bin 
! multiply the denominator of u fraction, we multiply iht 
mber of parts into which a unit is divided, and (bus diminish 
s gise of the parts, and consequently decrease the value of 
D fraction. 



COMMON FRACTIONS. 



ii i 1 H 



■^-iK 



PractioD iDcnoted, 



TirT= iO M H I ' I ' I ■' ■( Frac t[on din.Ii.t.1 

Proposition II. If we divide the numerator of a. fr:Lction bjr 
K wliole niimbcr, wo divide tk« number of parti and ihus dim 
the value of the fraction ; but if we divide the denominator of a 
fraction, we divide the number which skoiot into hva mang j 
tfiM unit ii divided, aad thus increase the xixe of the pari*, saA 
ooniequontl}' increase tlie value of the fraction. 

' M I I M ! 



i M I I I I I 






-M- 



PnOPOBiTiON III. If Wis multiply the numerator and denock' 
Inator, oaoU by ilio siinic niimbtr, we increase the number of 
parti of the fraelion, but diminish their sixe in the ti 
Hon ; conaequciitly llie value of the fruction is not altered. 



iLLUBTnATInK. 






I M I i — I 



pROfOsiTiON IV. If WO divide the numerator and denom- 
inator, each by the (^amc number, we diminish the wtm&er of 
parts in the same jiroporlion as we increase their size, conao" 
qttently the value of the fraction is not altered. 



Iw 



H 



-+- 



QnKSTiOKS. How does miiUipIying the 
tion affect the value of the fraction ? Why ? How does muUi- 
plyint) the denominator affect llie value of the fraction ? Whyt' 

How does dividing the numerator of a fraction aiFect the value 



laO, AFracti 
meralor and den 
lai. III. Ex. 

OPEllATIOM. 

'5X2 5" 



ItEDUCTION. 67 

tha fraction ? Why ? How does dividing the denominator 

of ihe fraction ? Why ? 

If, then, you multiply the numerator and dcnominalor each 
the e&me number, what is thi; effect upon the fraction ? 

hy? 

f you divide tbe numerator and denominator euch by the 
le number, what is the ctFect upon the fraction ? Why ? 

Keduction of Fbactions to Lo'West Terms. 

!ed in its lowest terms when the 
prime to each other. 
Reduce -^ to iia lowest terms. 

a;^4X2; 10 — 5X2. Diriding the 
numerator and denominator each by Btnk- 
'• ing out the common factor 2, the value of 
the fraction will not be altered (Art. 119, 
ip. IV.), and will be e:£presBcd in its lowest termi. Hence the 
BtJLE. To reduce a fraction to ila lowest terms : Hemotia 
numerator and denominator all their common factorx. 

laa. ExAMi-LEs. 

Ite.duce to iheir lowest termf, 

\%. A71S. l- I 4. IS- Aiu. f 

3J. Am. |. 5. ^%\. 

t|. An,. I. I 6. If. 
13. Reduce {\ to its lowest terms. 

Note 1. — 1, being a factor of all numb 

e struck out, aa iu the numeralor of exnmple 13. 
Note II. — In case the factoTS of the numerator and denominator can- 

leadilr be Rscertained, ^luf the G. C. 11. of the lino lenrts, and dieidt 

ofihem by if. 

to their lowest terras, 
«■ I 16- tVA- I W. ,V;?,V- I 2»- ««. 

•Hft- I "■ irtft- I "■ .W.- I 21. 44H- 

^^ For Dictation Escrciaes, see Kty, 



'1- III- 

S. tV.- 
9- *«■ 


10. if, 

11. »8. 
12- Kl- 




Am. i, 


ill reinBln 


when bU otliei 
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COMMON rHACnONS. 
CaNC ELL AXIOM. 

133. Cancellation consists in rejecting equal factors from 
dividend tuid divisor. 

134* All arillimctical operations in division laaj be ex.- 
pressed in tbe form of a fraction, the dividend being the numer- 
ator, and the divisor llie denominator ; since dividing both terms 
of a fraction by tbe same number does not alter its value, it fol- 
lows, that we may strike out, or eancel, any factors common to the 
dividend and divisor ivithout changing their relative value. 

N. B. All operations upon arithmelieal quantities thotddjirit 
he expressed, as far as possible, bt/ signs, that the processes mag he 
tlearly indicated to the teacher, and that the vjork to be done ma§, 
he reduced, if possilde, h/ cancellation. 

III. Ex. Divide 3 times 4 times 6 times 5 times 7, by 
Umes 8 times G times 9 limes 10. 

gXrfX0X5x7 _ 7 



2XgX0X0Xi 



2X2X 3X2 



24 



, Ans. 



laS. EXAMI-LES. 

Express, cancel, and perform the following: — 

1. Divide 8X Gxax3X7X4,by2x5X7X10X8« 

Ans. 6^: 

2. Divide 81 X 42, by !)D X 7. 
.3. Multiply 75 X 10, by 3 X 6, and divide that product by 

15 X 25 X 12. 

4. Divide 7 X 8 X 48, by 63 X 4 X 5 X 17, and multiply 
the quotient by 51. 

5. Divide 99 X 23 X 6, by 5 X 8 X 18, multiply the quo^ 
tient by 4 X 4, and divide by 22 X 27. 

6. Spent ig of $75, which I received for work, for flour at %i\ 
a barrel; how many barrels did I buy? 

7. If 25 pounds of lead costs £4.60, what do 8 pounds cost| 

8. What will be received for 27 pieces of broadcloth, if % 
~ ces bring $864? 




CANCELLATION. 



T). If it requires 13 bushel* of wheat' to make 3 barreh of 
&aur, how many bu^els will be required to make 78 barrels of 
floor ? Aw, 338 bushels- 

^10. If a tree €9 feet high casts a shadow of 90 feet, nhal 
^■Klh of shadow will be cast bj a tree 92 feet high ? 
IT^ Aiu. 1 20 feet 

11. A merchant exchanged 5G1 pounds of sugar, nt 9 cents 
per pound, for egga at 11 cents per dozen; bow many dozen wei-e 
received ? 

t 12. If 12 pieces of cloth, each piece containing 62 yards, cost 
what cost 2+ yards ? 

13. If a bar of iron 8 feet long weighs 36 pounds, what will » 
r of the same size 100 feet long weigh ? 

14, How mauy boxes of oranges can be bought for $420, if 
^ be paid for 7 boxes ? 

. If ihe work of 7 men is equal to the work of 9 boys, ho* 
■ men's work will equal the work of 63 boya ? 

IG. If 15 men consume a barrel of flour in 6 weeks, how long 

uld it last 9 men ? Jns. 10 weeks. 

J7.* If the interest of $650 for 12 months js SJ2, what is the 
est of three times that sum for eight months ? Ans. S104. 

Is. If 12 nien can build a ■wall in 42 ilii;-s, how niiiuy days 

It be required for 21 men to build it? 

%9. If $15 purchase 12 yards of cloth, lioiv many yards will 

B purchase? Ai". 3S? yards. 

iO. Aehip has provisioo for 15 men 12 mooths; how long 

1 it last 43 men ? 

Si. How many overcoats, each containing 4 yards, can be 
le from 10 bales of cloth, 12 pieces each, 42 yards in each 

X? 

Sr If 375 barrels of pork, each 200 pounds, cost S6000, what 

be cost of 5 barrels, each 195 pounds ? 

13,' Sold 20 barrels of apples at $2.50 per barrel, and spent 

money thus obtained for cloth at $.50 a yard, which I sold at 
B a yard, and botigbt a horse with the proceeds. What did J 

for the horse ? 




COMMOK FBACnomL 



198« Beductioit of Whole os Mixed Nusbkbs to 

Impbopeb F&Acnova. 

III. £x« Change 2 j- to an improper fractioii. 

OFKRATio!r. In 1 unit there are f , .-. m 8 miiti 

H = ^ = V'^n$. thcreare2Xfar¥. V+J=^ Jm. 
Hence the 

Rule. To redoce a mixed numher to an improper fraction ;— 
Mtdtiply the whole number hy th^ denominator of ike fratiUm ; §b 
that product add the numerator ; tmd write the result mwer the 
denominator. 

Examples. 

Reduce to improper fractions, 



1. 21. Jns. V- 

2. 4^. An$. f. 



3. 7f 

4. 8f. 



5. 11||. I 7. 321f 

6. 14^^ I 8. 8Hf 



9. Reduce 86 to fifths. ^ = ^ Jne. 

10. Reduce 584}, 368, 87|, to ninths. 

11* Add 784 to 916, and express the answer in seyenths. 

12 Reduce 7 X ^8 to eighths. 

13. Reduce (15 — 8) X 16 to fifths. 

1 4* Reduce 8692 to a fraction whose denominator is 25. 

15. Reduce 367^ f to an improper fraction. 

16. Cliange 4567f to ninths, 43862 to elevenths. 

17. Change 36f JJ to an improper fraction. 
For Dictation EzerciseSy see Key. 



137« Rrductiox of Improper Fractions to Whole 

OR Mixed Numbers. 

III. Ex. Change ^ to a mixed number. 
Ofrratiox. There are f in 1 unit, .-. in ^ there are as 

V =^ ^h '^^^' many units as ^ is contained times in y, which is 4| 
times. Hence the 

Rule. To reduce an improper fraction to a mixed number; — * 
Divide the numerator by the denominator. 





—^ 


MULTJI'LIUATION P FRACTIONB. 


J 


Examples. 




Tbange to wliole or mixed numbers, 


^^^H 


1. i^ Aug. 4?. 


e. ifti- 


11. 


l!*^ 


2. ^.An».21l. 


7. 4H- 


12. 


ff. ' 


► 3. 3^ Ant, 19f 


8. W- 


13. 


'V,"- 


4. H^. 


9. IH- 


14. 


"?t»i. 


5. ^flji. 


10. 5^^^. 


15. 


•J*V". 


^ For Dictation Exercises, see Key. 




ISS. MfLTIPLICATION OF FRACTIONS BT 


Wbolb 


NUMBERB. 




ha mulliplying llie numerator of a fraction innllipliea tho \ 


mlmr of parts, their size remaining the same, and dividing the \ 


denominalor multiplies the gise of liie parts, the 


r number re- } 


mnining the same (Art. 119), it follows that, — 




To multiply a fraction by a whole number, we may either || 


multiply the numerator by ihe whole number, or divide the denom- \ 


inalor. 




The latttr method ia preferable wheo the denominator can be ll 


divided without a remainder, as it gives the aoswer io lower | 


terms. 




111. Ex. Multiply J by i 




m lar OPEKATiON, Id Ofkrati 


ON. 


■ —■ = j = 3i. -^'*- ^ = T = 3 j, Am. 


H ^e might have cancelled in the fintt operation, 


nnd thuc hnvt 


^DitainArl tlto antnri I'fieulf' aa in thn ent^nvtii ■ rTiii>£ * 'S 4 ' m 


HpjULLUCU lUC 901111; 1 caUlV Ua 111 LUG tttH^ijllKX , LIIUQ, _ .. . 


-^^_^ 


■ M,Jlipls Eiia,™ 


^J 


B. 4 by 5. Ans. 2|. 


9. A by 


19. ^^^H 


K A '<7 e- ^'' » 


10. AV by 


21. ^^^1 


K, ^ hy 504. J»«: 23ff 


11. AV by 


95. ^^^1 


K A by IS. 


12. t'A by 


54. ^^H 


■ 1 b; 4. 


13. HI by 


^^H 


■p. A by "»■ 


14. M, by 


328. ^^H 


B. M by 9. 


15. rfl, by 


762. ^^H 


B H by U. 


16. St'jJ. bj 


d5. ^^H 



T? COMMON niACTION-s" 

17. If one yiiril of cloth costs J of a dollal^ what wUI 17 
yarJs ciwi ? 

18. If n ton of coal costs J of un Eagle, how much will 15 
tons cost ? 

111. Ri-quired the cost of 28 pounds of candles, at | of a dol- 
lar n [tound. 

5J(t. Multiply 2:if>i by 18. A,u>. 4623f 

21. Mulliply 37(lg§ by 21. 
[IP For Dictation Excrcisca, tec Kc7. 



ISV. MtlLTIl'LICATlON OF IVUOLE NlmbEBS HT FkaCTIOSS., 

111. Kx. Muliiplj- 8 by g. 
t OncRATioN. B multiplied by 5 is 6X8: ifit», 

P X S __ 4 X fi _, , nmltiplied by J, a number one sixth ai 

^ 3 '' ' largo as 6, the product must be one 

* sixth as large as if S had been the mul- 

tiplier, or I of fl /' 4. 1 n<i expretfion then becomes 8 limes 5, divided 
I|jr6|iilttr luiCBlling,''^ ':=-^=R^. Aiis. Hence ibe 

lii'^B, To multiply a whole number by a fraction ; — Mtdtiply 
wholt ■nnmhrr fn/ the numerator of ike fraction, and divide 
Ihu' proiturt by the dmunttiiitior. 

Example*. 
Multiply 
8C liy ^. Ans. 24. I 4. 3681 by -f,. 
6C8 by f Am. 473J. 5. 5432 by JJ. 
885 by s^. | 6. 8703C by j^. 

What cost I of 1 ton of hay, at £12 a ton P 
■KSAnoN. If 1 ton ofhnycoatB$12, \ of a ton 

^_ -- willcoatiof$12,nnd |of atomriU 

% X%0V X 5 _ ■ ^Q ^^^ coflt 5 times ioft 12. Cancelling, we 
9 ' ' have ail.50x5 = $7.50, ^n«. 

Whal cost I of an aure of land, at $100 an acre ? 
What cost T^ of fln acre of Innil, at $150 an acre ? 
'What cost J of a gross of pens, at $.9G a gross ? 
What cost 5J cords of wood, at $7.50 a cord? 
_JffTiat cost Sg hogsheads of molasses, at $18.80 a hogshead ? 



V. 



MULTIPLICATION OF FRACTIONS. 



t. What cost 2f firkins of butter, at Si2.6 



What coat 63^ yards of ill 

For Dictation Eiercises, see Key. 

130. MCLTIPLICATIOX OP Fl 

111. Ex. Multiply | by |. 



BV Fb ACTIONS. 



I multiplied by 
plied by {, a nural 
- —1 -^«»- product must be 
been tbe multlplit 
The expression tben becomes j-tt^ i after cancoliing, 
Kence the 



«X9 



8 times j ; if it be multl- 

iiie ninth bs large as 8, th* 

nitith as large as if 8 had 

ninth of 8 timea (. 



Rule. To multiply a fraction by a 
TjmMeratori together for a new numeral 
ru) denominator. 

Examples, 



fraction ; — Multiply the 
T, and the denominators 



Multiplif 
1. I by }. Am. i. I 4. fj by {{. 

f by I'j. An». ^. 5. || by i?J. 

t«. ii by g. Jr>s.-^. I 6. la byV/^ 

7. ^T X 2^ = what ? 
E. — Reduce mixed numbers to improper frsctiona before multiply- 
by ftflc lions. 

8. 18J X it = ? I 10. 15t X A = ? 

9. 5fix,|T = ? I II. 31X318 = ! 
B. — la the ninth example, first reduce || to lower terms. 
2. Sm X i? = ? i 13. 2i» X K} = ? 

TrVbat cost 2 ^^ buses of raisins, at 1 ^ dollai-s a box ? 
What cost 10.^ tons of coal, at S7g a Ion? 
What cost 5^ pounds of coffee, at ^, of a dollar a pouud ? 
What cost 17^5 pounds of pork, at ^^ of a dollar a 



" For Dictation Exercises, see Key. 

. Bkddction of Compound Fractions to Simple 

Fbactions. 

. Ex, I. If 1 doUar buya ^ of a yard of cloth, how much 
9 of a dollar buy > 



74 COMMON rRAcnom. 

OPERATioir. Explanation Ist. If one doUar Inys J 

8X3 9 ^ J of a yard of cloth, J of a dollar will buy ^ 

6 x^ — 20 y^> ^' of { of a yard, and f of a doUar will buy S 
times J of { of a yard, z= ^ of a yard. 

Explanation 2d. If one dollar buys { of a yard of cloth, \ 
of a dollar will buy f of { of a yard. ^ of ^ of a yard is ^ of a yard« 
which may be shown by dividing -J of a yard into 4 equal partfl. The 
whole yard can thus be divided into 4 X 5, or 20 equal parts ; there- 
fore, 1 part will be ^ of the whole yard. If J of | = ^, ^ of | muse 
be ^, and } of f must be 3 times •^, or -fj^. Ans. 

' III. Ex., IL f of ? = what ? IXJ — 1 jj^. 

4 4X5" — ^ 

I of f is a compound fraction (Art. 116), and is reduced to a 
simple fraction hi/ muliiplication. Let the explanation be similar 
to the second explanation of the illustrative example. 

Examples. 

1. I of ^0^ = what? Ans. |. 

2. f of f of i\ = what ? Am. f . 
8. A of § of J of ^ of f = what ? 

4. i8 of if of II of ii = what? 

5. I of 2^ of /^ of 3i = what? 

6 \h of 3^ of li§ of GO = wliat? 
^" For Dictation Exercises, see Key. 

U 133. Division op Fractions bt Whole Numbers. 

As dividing the numerator of a fraction diminishes the number 
of parts, their size remaining the same, and multiplying the de- 
nominator diminishes the size of the parts, their number remain- 
ing the same (Art. 119), it follows, that 

To divide a fraction by a whole number, we may either dividt 
*hQ numerator hy the whole numhery or mtdtiply the denominator. 

Examples. 
Divide 



2. f by 3. Ans. f 
3- i% by 7. Am. ^f 



4* a by 4. Ane. ^. 

5. H by 3, 

6. a by 4. 



V 



DIVISION OF FRACTIONS. 

9 = what ? 
11 = what ? 

= what ? 



15 



I; 3iU-^ 9=what? I 10. -^ah*! -r- 36— wLot? 

I- ^^ft--^ ll=what? n. 13JJ} -^ 9 = wl«a? 
'. H0 -7- 864 = what ? 1 Ang. l^Jf. 

Note. — In example 11, divide 15 bf 9, then reduce the icmainder ta 
' Ml impiDper frattion, and diTido the fraction by 9. 

12. Divide 28|f by 18. 1 13. Divide 4Jff by SG8. 

' For Dictation EiercisCB, see Key. 

t. Di\asiON OF Wholk Numbers and Fkaciioss ar 
Fractions. 
III. Ex., I. How many times ie j- conlained in 3 ? 
f BoLUTION. ^ is contained in any number twice aa many times ea 1 
i contained in it 1 is contained in 3, 3 times ; .: \ is contained in 3, 
1X3 = 6 limes. 

ExAUFLEB. 

1. How many limes is j conuiaed in 6 ? Am. 18, 

' 3, How many times is ^ contained in 18 ? Ans. 126. 

. How many times is j contained in 8 ? 
How do you divide by a fraction having 1 for its numeralor ? 
Divide 
20 by i- I 7. 56 by ^. 
27by-iV. 8. 100 by Va- 
st by jJg. I 9. 702 by i. 

13. If it lakes ^ of a yard of cloth ti 
Tests can be made fi-om 8 yards ? 

14. If a man walks' 1 mile in ^ o 
will lie walk in 8 hours ? 

15. If the care can nm a mile i 
milea can they run in 10 hours ? 

16. At i of a dollar a dozen, how many dozen e^;3 can be 
)Ught for 10 dollars ? 

III. Ex., II. Divide 4 by f ; that ia, see how many times | 



181 by ^. 
96 by iV- 
108 by 0^. 
o make a vest, how many 

I hour, how many miles 

n i;^ of an hour, how many 




i ia It (mlf ^ u many timet u ^ 

Itx. Ex^ in. IHT«fe I br {. 

I i* *—'*»"'—* Bt f , ) of a time ; J is cootalned 
ift{,fiX| tiBMi I (vliidi is 5 times J) is con- 

8X^ 4 ^^_ ti»d m it ^ affix I timn. The expression then 

_ #XS V hKOWMJ^; iftg t»iirf llinE, 1^ — 1 , .Aifc 



Bulk. Tb ^Tide a whole iiniri>«r or a fniction by a frao 
Ition ; JMfa(p/y t&# A'rtdfearf if tkt dmomnator of the diviior, 
d diridt ty ikt m mm t n t l or ; or, 
Jbtwf titt dititor, wtd p ro€€td M IN JUukipUcation, 





Exutrl.es. 


17. 18H- t = 


^lM.81f 


24. t-^ « = ? 


18. Jl-=-A = ' 


jMt.7t). 


25- §!^ H = ? 


19. 98.^A = • 


Jim. IW. 


26. «.;- A=' 


». M.^ft = 


J«..W. 


2- H-i-»t = ! 


81. m-^H=^ 


J1W.I0S. 


2«. «^ A = ' 


n- »-^ |=? 


J«.I^. 


29- «»-!-* = ' 


83. «-=-« = ! 




3". *»-:-* = ' 




31. 21J-lf = ? 




6X7 


Onutnui. 2J .7. 


?=»-^J. 


" 2Xio-f-'i 



NoTB. — Reduce mixed niunbere to jnproper &«ction» before diTidJDg^ 
32. Sf -^4^=? 34. 26^-^3^^=? 

83. 5^-^ 6i=? 35. 1 -^ 541 j—? 



l|ofS-HJof^: 



36. ?ofSH-f of-^^? 
Opbeatios. 
.3X8 ,2X7 _)xiXlXiS 



=I»l 



5X9 • 3X 15 5X9X8X 7 

i 

■ "■' ft iif A°f 2if Jtrf ji°f A? .*u.J5fr 



COMPLEX FRACTIONS. 



77 



^. 71§ X A -T * of 7i? Am. 12^. 

40. How many sevenths are there in J of 7^^ -r 6§ ? 
4l! How many times i of 14 in 2^^^ X 4 of 81 ? 
For Dictation Exercises, see Key. 



134. Reductiox of Complex Fractions to Simple 

Fractions. 

III. Ex. — = what? Thigis a complex fraction (Art 117), 
2 1 and is reduced by performing the divi* 

tion indicated; thus, 3 

»?-^2J = ^^^ = V = 3?, Jns. 



1. --z=wliat? 

2. |-z=what? 

3. A = what? 

4.^= what? 
»iV 



Examples. 
Ans. GJ. 

Ans. ^. 

Ans. 2-f^j. 



5. M=: what? 

TT 

n o38i ^ ^ 

6. ^ = what? 

7G3J 

7* 9^ X 34* 



= what? 






9: 13 X -^ X :^ X 707 = what? 
lOr If T^z is the dividend, and 



1 



28 X A X 12 



the 



18f 
divisor, what is the quotient ? 

ll! If ^^^ ^ .^ — f- is the divisor, and H the quotient, what 
Of X «'|- X A 
is the dividend ? 

12! If ^^* ^ ^^ '^^ is the dividend, and 18f the quotient, 

what is the divisor? 

For Dictation Ezerdses, see Key. 



78 COMMON FRACTIONS. 

13ff« To Fnn> the Whole Number when a Fsactiokal 

Pakt of it is giyen. 

III. Ex. 38§ is f of what number? 

Operatiox. aftg 1±A, Jf lit 

^, 116 i%X5 145 ,,, , M of some number, 

38f = -^. -5 — —-, = -— = 48^, -4n*. | of that number w 
^ ^ X^ ^ t of HA, and i, or 

the entire number, is 5 times \ of ^)A * cancelling, the expression be- 
comes — $- = 48 J-, -4n*. 

Examples. 

1. 16^ is i^ir of what number? Ans. 18, 

2. 25f is f of what number ? ^n«. 38|. 

8. f of ^f is ^ of what number? Ans. 1^. 

4. f of 6 J is f of what number ? Ans. 13^. - 

5. -ft- of -^ is f of what number ? 

6. 2^ X 7J is 3^ times what number (or |> of what number)? 

7. 182 -7- 12 X 2^ is 3^ times what number? 

U 8. From New York to Troy is 150 miles, which is f of the 
distance from New York to Rouse's Point ; what is the distance 
from New York to Rouse's Point? Ans. 350 miles. 

9. Mr. Aborn owns |f of an acre of land ; his neighbor Jones 
owns § as much, which is ^ of what Mr. Green owns ; what does 
Mr. Green own ? 

10. If § of a piece of work be performed in 25 days, what 
number of days will be required to do the remainder ? 

11. Paid $6 a week for board in Boston, which was } of what 
I paid in New York ; this was ^ of what I paid in Philadelphia; 
and this was f of what I paid in Washington. What did I pay 
in Washington ? 

12. A vessel having lost ^ of her cable, has 200 feet remain- 

ing ; how many feet had she at first ? 

Solution. — If | be lost, ^ will remain ; if ^ = 200 feet, i = i of 
200 feet, and ^, or the whole cable, = 5 X i ot 200 feet, = 250 feet 

13. A ship's crew having lost i of their bread, are obliged t« 
'istOD 14 ounces a day ; what were they allowed at first? 



EXAMPLES. 
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Bl4. Having lost ^ of my money in trade, I now hare 
T247G.50 ! what hud I at first? 

>. A molher and her son together have S45 in a. parse ; the 

1 part is § as great as the mother's. Required the part of 

1? 

^ SoLDTION. — The purse contained once the mother's money and } aa 

■, (the Bon's). If 1 j (j) times the mother's part = $4S, 

- ^ of $45, and S = 3 X t of $45, — $27, the mother's part ; 

^ 2 X ^ of S43, = $18, the sou's parU 

. The sum of the ages of a fiither and son is 155 years, the 

age being g the age of the futher; what is the age of eacli? 

17. A body of 4800 troops has ^ as rauay cavalry as infantry; 
"lifhal is the number of each ? 

18. A lot of land yieldad 4140 buslicls of grain in two years, 
yielding ^ as much the second year as the first ; what was tha 

jeld each year ? 

; 19. What number is that to which if § of itself be added the 

n vriU equal 275 ? 
L SO. A carpenter, who has a number of floors to lay, estimates 
»ill cost ^ more to lay them with, hard pine, worth $28 a 
iousand feet, tiian with white pine ; witat is the price of white 
bte per thousand ? 

' SI. In counting his fowls, a farmer finds that he has 396 in 
I, which is -J more than he had the previous year ; how many 
d he then ? 
' 22. He has sold his egga at an average of ISf cents per 
jzen, which is J liigher than the previous year ; what did they 

e then ? ' 

23. He is paid for grain Sl^ per bag, which is }- less than he 
was paid last year; what was lie paid la'!t year? 

2S Mr. Ober owns 50^ acres of wood laud, ^ of whieh ha 
exchanges with Mr. Fay for 40J acres of meadow Und, ivhieh is 
I of what Mr, Fay owned ; bow mucli meadow land did Mr. Fay 
have at first? How much wood land after the eichauge was made ? 
r For Dictation EierciscB, see Key. 
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COMMON FRACTIONS. 



ISO* To FIND WHAT PaBT CNF NuXBKB 18 OF 

ANOTHER. 
NoTB. ^^Tounger papilt may omit this article. 

What part of 2 is 1, or 1 is what part of 2? Am, 1 u ^ ot ^ 
because it is 1 of the 2 equal parts into which 2 may be divided. 
1 is what part of 3P of 6P of 7? of 9? of 8P why? 
1 is what part of 10 P of 11 P of 6? of 16P of 33? 

Illustrative Examples. 

1. 3 is what part of 10? 1 is ^of 10, .*. 3must be|V>^^^' '^^•A' 

2. } is what part of 7 P 

1 ^PEBATioif. 1 is I of 7, .'. I of 1 must be f of I of 7, or 

3. What part of | is 1 ? 

Operation, i w i of |, .*. | or 1 whole one is f of |. Am, |. 

4. What part of I is 2 P 

2 Operation. | is | of J, .-. f or 1 is ^ of f and 2 must 
-y- = Kf., Am. be 2 X f or i^ of f Am, ^, 

6. What part of li is i ? 

^^OPEBATioN A " A Of H. /. \l or 1 is H Of H, aud I 

iT^ = If > •^»'- must be t of if of {^, or ^ of J^. Am. If. 

From the above we derive the following 

BuLE. To ascertain what part one number is of another: 
Divide the number expreuing the party bf/ that of which it is a part. 

Examples. 



What part of 




1. 6 is 3? Am. \, 


7. 


2. 8 is 6? 


8. 


3. 10 is 7 P 


9. 


4. 20 is 15? 


10. 


6. 30 is 76? 


11. 


6. 89 is 267? 


12. 



8as{? Am.ifg, 
lliBii? Am,^, 
48 is 6f? 
19 is 12f P 

|islP Am.^, 



13. 2}isl? 

14. ^i»VAm.ii. 

15. His HP 

16. AisH? 

17. 3|is2fP 



18. If by a pipe a cistern can be filled in 3 hours, what part of the - 
cistern will be filled in 1 hour ? in 2 hours P y^ 

19- If a piece of work can be performed in 9 days, what part of the 
work can be performed in 7 days ? 

20. A can perform a journey oo foot in 7^ days| what part of it cas 
"•erfbrm in 2^ days? 



MULTIPLES. Bl 

f 21, Mr. Batlti}- iias $5i, and pays $18 for a coatj what part of lui 

jDney dots he spend P 

( 22. Charles jiicks 2| quarta nf blackberries, and Eben 5j quarts. 
If Ebem's blackberries are worth one dollar, what part of a dollar aro 
Chikiles's worth? 

23. A and B hii'ed a pasture together. A pastured 12 cows, and B 
.J3 cows in it ; what part of the price should each pay ? ' " _ . i 

24. Four men were hired toSsork on a farm ; A mowGlI 7 acres j B 
iwed 5 aDre<j ; C, i acren, and D, 2 acres. They received $27. What 
a each one's share ? | ; _ ! ^ 'v, ' 
2a. Mr. Snow, dying, left $75t>00 to his wife and three sons. To his 

wifc, $30,000 ; to his oldest son just as large t part of the remainder 
u lus wife's portion was of the entire property i to his 2d son ^ of 

ItrKit his eldest received, ar.d to his youngest the rest. What was eacfc 
ten's share P I y ;H-y ^ M "■"' / '4 i_ IJ 

I ^p* For DictatioD Exercises, ace Key, 
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■■ NUMBKES. 



137. A Multiple of a number is any number that will con- 
it nithout a remainder; thus, 8, 12, 16, and 20, are multi' 

pies of 4. 

138. A Common Multiple of two or more numbers is h 
number that will contain each of them without a remainder; 
thus, 20 i9 a common multiple of 5 and 2. 

1301 The Least Commoit Multiple of two or more num' 
bers is the least number that will contain each of them without t 
imainder ; thus, 10 h the L. C. M.* of 2 and 5, 

Exercises. 
: any 6 multiples of 3. Name 3 multiples of 12. Name all 
Itiples of 11 up to 140. Name any common multiple of 10 
Of 3, 6, and 5. 

To FIND THE Least Common Mot-tiplk of two 

OB UORB KnUBERS. 

Tha commoQ multiple of two or more numbers must contai* 
* Least Common MultipU' 




82 COMMON FBA0TI0K8. 

all the facton of those numbers, and the leoit nambet that eon^ 
tains all their factors must be the least common muUiple* 

III. Ex. Find the L. C. M. of 4, 6, 10 and 15. 

0PERATI05. We find the factors of 

4 = 2X2 4 to be 2 and 2, of 6 t« 

6 = 2X3 be 2 and 3, of 10 :o be 9 

10 = 2 X 6 and5,of 16tobe3andd» 

16 = 3 X 5 To contain 4, the L. Ci 

L.C. M = 2X2X3X5 = 60, Ans. M. mutt contain the fac 

tort 2 and 2, which we note. To contain 6, it mutt contain 2 and 3; 

we have already noted 2, to we need introduce only the 3. To contaiv 

lOy it mutt contain 2 and 6; at we have noted 2, we introduce onl^ 

the 5. To contain 15, it must contain 3 and 6 ; we have already noted 

these factors, .'. 2 X 2 X 3 X 5 = 60, must be the L. C. M. Hence the 

Rule. To find the L. C. M. of two or more numbers: 
Separate the numbers into their prime factors. Find the product 
of all the different prime factorSf taking each factor the greoML 
number of times it occurs as a factor in any one number. 

Examples. 
Find the L. C. M. of 

1. 8, 18, 20, and 21. Ans. 2520. 

2. 12, 16, and 28. Ans. 336. 

3. 3, 5, 8, 12, 20, 36, and 45. Ans. 360. 

Note. — When one of the given numbers it a fiictor of another, it may 
be disregarded in the operation; thus, in the preceding example^ 8, A, an^ 
12 may be rejected. Why ? 



Find the L. C. M. of 

4. 18, 36. 40, 60, and 72. 

5. 12, 16, 42, 56, and 70. 

6. 13, 28, 85, 39, and 49. 



7. 9, 18, 32, 48, and 52. 

8. 8, 16, 28, 35, and 68. 

9. Of the nine digits. 



When several numbers are prime to each other, what musl 
heir L. C. }JL equal? 

14 1 • The above is the better method for finding the L. C. 3£ 
when the lumbers are easily separated into their prime factors. 
For larger and more difficult numbers observe the following 
method :«-> 



MXJLT1PU;S. 



8S 



fli,L. Ex. Find the L. C. M. of 3G, 1 12, 76, and 

Here, by r©« 
I J) 36, 11 2, 76, 60 
I 2)i8i~56, 36, 30 
, 3)9, 2H, 19^ 
3, 28, 19, 5 
,I_C.M.^2X2X3X3X28X19X5=95700. 2, and 3 1 tie 



pcuud ditiBione, 
we Uke out bU 
the fuctorg that 



fatdtiple mast contain these taclora and those vhich are 
^-. 2 X 2 X 3 X 3 X 28 X 19 X 3 = 95760, must be the L. C. M. 
(ought. Hence the 

. Role. To find the L. C M. of two or more numbers ; Divida 

■^(y an^ prime factor which is contained in Ivo or more of the 

AUffifierf wilhotit a remainder, writing the quotiimt and undivided 

numben in a line beneath, and thus proceed till no two numheri 

« le dioided by the same prime. The product of all the divitorM 

Lonif the numbers remaining is the L. 0. M. 



Find the L. C. JL of the following: — 



la: 2784, 147, and 472. 
14! 912, 9500, and 855. 
15! 1M6, 1036, and 24. 
16? 880, 9680, and 8624. 
11*. 539, 573, and 9680. 



[ 10. 338, 364, and 448. 

Am. 75 712. 
11. 184, 890, and 552. 

Am. 35,880. 
' 12. 847, 9S8, nnd 1001. 

Am. 88,088. 
What U the width of the narrowest street, across which 
lepping etones either 4, 5, or 8 feet long will exEictly reach ? 
I'J. What is the narrowest box thai will exaetly-pack ribbonf 
r 3, 4, or 5 inches wide ? 
What is the smallest bill that may be paid by using either 
Wines, three-cent pieces, or quarter dollars ? 

What is the smallest-aiited cistern the contents of which 
nay be eiactly measured by using either 15, 28, or 36 gallon 



1S^7oi Dictation Eierciics, si 



■Key. 
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149k Beduction of Fractions to Equivalent Fraoi 

TIONS HAYING A COMUON DENOMINATOR. 

When the denominators of fractions are alike, they are said ta 
have a Common Denominator. 

III. Ex. Reduce ^, -J, and ^ to fractions having a common 
denominator. 

We can change these fractions to fractions of any given denom- 
inator; hut the most convenient denominator for most purposes is 
that which is the least common multiple of the denominators of the 
given fractions ; and, in the following examples, such denominators 
are always required. In the preceding example, we must first find the 
L. C. M. of 3, 4j and 6, which is 12 ; and then reduce f , |, fuid f to 
• twelfths. 1 = 4|, .-. J = J of 41 or ^, and | = ^^ = ^. By 
the same process we find that f = ^\, and f ^ {^. Ans. ^, ^, ^J. 
Hence the 

Rule. To reduce fractions to equivalent fractions having a 
common denominator : Redttce the fractions to their simplest 
forms ; find the least common multiple of the denominators for 
the common denominator ; multiply the numerator of each fraction 
hy the number by which you would multiply its denomincUor to 
produce the common denominator,* The respective products wiU 
he the numerators of the required fractions. 

III. Ex. Reduce {, i^, and f to fractions having the L. C. D. 

Entire Operation. 

8 = 2X2X2 j = -M^ = fj. 
12 = 2X2X3 ^=:i-^^A=r.fJ. 

9 = 3X3 I = aj<j^x^a -. Ij. 

L. C. M. = 2 X 2 X 2 X 3 X 3 = 72. 

Here 72 is the L. C. M. ; and as 8 = 2 X 2 X 2, it must be multi- 
^-nJ^ed by 3 X 3 to produce 72, .•. \ = 8 x^a , and | = A><^^=4|. 

|ljpw why T^'y = IJ ; why % = |f . 
when ti* 

1? 1 rm*'^^'"^'^ ^^ ^^^ readily seen, it may be fotmd by dividing thi 
r or large ^iQ^i^^f l^y ^^ denominator of the eriginal fraetion. 

melhod:— ^ 
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Example 
Beduce the following to fraction 



r ihe least commoa 



4. ^, iS, and A-t 

5- A. H' ti' an"! bV 

6- A- 1*7' A> ""•J i^- 

7- ttfs' ^/r. and ^rf^j. 






1. i, §, and J. 

^^- A. A- A 

2. f t7j, and ^. 

^'«- 31. SI' i? 

3. A. ^. «ad A- 
ET" Foi Dictation Exercises, set 

143. Addition of Fkactions. 
Examples. 

Tt. + TS. = wliat? 

A +*=»■'•" 

are easily pertbrmed, as the quantities to 
lilte quantities, itiat is, have ttie aame de- 
fies, we liave only to add tlie nuaieratoi^ 
Tiaetions of different denominators are to be added, tJui) 

al first be reduced to fractions having a common denominatOFi 

III. Ex Add J and ^. 



1. | + ^ = wliat? 

2. ^-\-£ — irh!Lt? 

3. t+i=»-liat? 
Tlie above examplf 
I operated upon an 
nninator. lu such i 






OPKRATIOn. 



Ifl + lS 31 



Am. 



I- t + ft + i + !=? 

,10. » + j + f} + A=? 

1- A + A + i + i=' 

■S- A + A + A = ? 



H + tV + A = ? 
» + 8 + 18=? 
A + A + A=i' 
A+.",+A + i!=? 
A + A + A + i?t = ' 



Note. — Add the whole numbers and fractions of the follo^ving, and 
rimiUr cxampleB, sepaiBCel^. 

SI. 3¥+2J+7A=? [23. 272^ + 161 + 18^=7 

12. 181+16^ + 28^ = ? [24! 104^ 4-8b'o + ^SOSJ => 

f What operBtioQ should fUsI be pprfoimed upon thcee &Bctioiui 



«6 
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25. 2007t9j + 1070| + 8040^ = ? 

27.* /j,of 2| + i of I + f of 2tV = ? 
2S:2^ + io{^ + ^ = ? 

BP* For Dictation Exercises, see Key. 

/■' ^ •■- 

144. Subtraction op Fbactions. 

Examples. 



Am. 7^^ 



1. ^1^ — f = ? Ans. f. 

• 2. i — f = ? ^rw.|=i. 
3. 1^ — A = ? 

Note. — The denominators in Example 7 being unlike, Hu frmctUMM 
mtat he reduced tofracUone having the same denominator. 



5. i»#»-T%* = ? 

7.^ — 1 = ? ^4iw-«. 






12. A-A = ? 

13. ^3-,ftr=? 

14. 2J— 1J = ? 




1-/ 



8. |-f = ? 

9. J-A = ? 

10. A-l = ? 

11. |-A = ? 
Note. — Subtract without changing the mixed numbers to improper 
iractions. 

15. 8^_3| = ? Ans.5^. 

16. 7i — 2^^ = ? Ans.o^. 



* y 






18. 18i — 15^3 = ? 

19. 17^ — 12^ = ? Ans. 4^. 
17. ioj_5Jf = ? 

Note. — As .^ cannot be taken from ^, it will be necessary to reduce 
1 of the 17 to halves, making the minuend 16}, when subtraction can bo 
tasily performed. 

20. 2^ — If = ? Ans. f 

21. 17| — 2f = ? Ans. lU^. 

22. 12^ — f=:? // ' 

23. 26f— lt = ? .^■ 

24. 19 — 2j=? Ans/Ul. 



y' 



3 J 5 



25. 36 — f = ? , 

26. 75 — 15J = ? / % 



27. 1 



^ 16 



3^ 



//" 



28. 18|-T-+-iiof2i::=W? "/ 



For Dictation Exercises, see Key. 
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I4JS. Addition and Subtkaction op Pbactions 

Combined. 
Give a role for the addition effractions ; for subtraction. 
Examples. 

5- i-*-i-|-A-A-A~.jits = ? ~— -^ 

6. f— 4— B*r— Tiif-what? " 3 ( ^ J ■■ '-^ ''^ 

7. 20 — 5i + ^ of g = ? "• 15 r. > K 
B. 8^— 2§^-7?;^?/^/l,J-.^^- 
9. ]6i Xf off + lOf-Aof"^ =? ^«.. I8?3i. 

10. 7 — (i'j— ^)=? ^n*. C^g. 

ill- 5-(t+i^V) = ? ^«s. 4^?J. 

12. A man receives 4^ per cent, ooramission tor selling 

1e; lie pa^s J ^r cent, for storage; what pep cent, dous lie 

in? 3 X 

'l3. If he recdves "Bf per cent, for selling goods, and I? per 

I cent, for insuring tbeir sale, and p&ys Ig per cent. Cor slonige, and 

■fy per cent, for auctioneering ; what per cent, does he relain ? 
I, 14. How much will be lef) of a piece of cloth containing 7 
^Bprds, afier cutting from it 2 vests and a cost,, allowing ^ of a 
^^brd for a vest and 4^ yai-d^ for a coat? - • - 

^P-15. Bought of Mrs. Frje 1 bonnet for $1.37^, 2 hate at 
^fS.iS^ apiece, 4 yards ribbon at $.I6f per yard, 2 yards ribbon 
at S3^ cents a yard, and gave in payment a ten dollar bill ; what 
should she give me in return ? 

16. From 8 apple trees I gathered as follows: 2^ barrels, 3} 
barrels, 5| barrels, 4| barrels, 8| barrels, If barrel;*, 3^ barrels, 
and 2 J barrels. I sold 15i barrels to one man, and 2 J barrels to 
ler, how many barreU had I left? 



^DOtber, 



n 
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17* To what must you add the differ^jgce between 8g and 
86/^, that the amount may be 50§ ? ^5»-f^ ^ *^ '^ 

ISf If 7| X § — ^tIo ^s the minuend, and ^ the renfiinder, 
what is the subtrahend ? /a |i\ 

146! Greatest Common Divisor op Fractions.* 
III. Ex. Find the greatest common divisor of f , f , and |« 

Operation. 
G. C. D. of 6, 8, and 4 = _2_ ^^^^ We find the G. C. D. of tht 
L. C. M. of 7, 9, and 5 =z '615* * numerators 6, 8, and 4 to be 
2. 2 is a divisor of 6, but must be divided by 7 to be a divisor of ^. 
It must also be divided by 9 to be a divisor of {, and by 5 to be a 
divisor of ^. To be at the same time a divisor of these fractions, it 
must therefore be divided by 7, and 9, and 5, or by their least common 
\iultiple. Hence the 

Rule. To find the G. C. D. o^ f«*actions : Reduce the frac" 
tions to their lowest terms ; then divide the G. C, D, of the numer' 
niors hy the Z. G. M. of the denominators. 

Examples. 

1. Find the G. C. D. of §, ^, and f . Ans. ^ 

2. Find the G. C. D. of tV» A» and 2 J or f . Am. ^. 

3. Find the G. C. D. of 8^, yV» h and 4^.- 1 J- . 

4. Find the G. C. D. of f f , and 4. .1 '-^ 
Note. — 4 can be regarded as :J. . 

5. Find the G. C. D^ of \l, ^, f , and 2. $0 

G. What is the size of the largest cup which is an exact meas- 
^^e of 1 J^, 1§, 8^, and 2^ pints ? f' 

7. What is the width of the widest carpeting that will fit 4 
tooms of the following widths: 13 J feet, 21 feet, 31 j feet, 36^ 
feet? ^ t~ 

Qp" For Dictation Exercises, see Key. 

147! Least Common Multiple op Fractions.* 
III. Ex. Find the least common multiple of J, }, and ^. 

OPERATION. ^® ^^ ^^« ^' ^- ^- ^^ ^^* 

L. C. M. of 1, 3, and 6 = 16 numerators, 1, 3, and 5, to be 

O. C. D. of 2, 4, and 6 =T' ^^- ^^^ ^® ^^ ^^^ ^"^ ^ 

ascertain the least number that 

* -^ifliflf 145 and 14r7 ean be omVUed Vy ^crax^get ^xl^Ci^ 



I QUESTIONS FOR REVIEW. F% 

wll ".ontain 1, 3, md 3, but one that vrill contain \, |, and j. To 
tonl lin each of these fractions separately, it might he divided by 2, by 
4, or by 6 ; but to contain tliem ot once, it can be di\ided only by 
~ " Ir G. C. U. Hence tlie 

I Rule. To find the L. C. M. of fractions : Jieduce the frac- 
heir lowest terms, then divide the L. C. M. of the numer- 
I by ifie G. C. D. of the denominators. 
Examples. 

r 1. Find tl.8 L. C. M, of ^, if, and 7^. Ans. 47 6f. 

I 2. Find the L. C. M. of if, i of 3 J, and G. Am. 390 

. What is the width of the narrowest cloth that can be erf 
pito strips either |, 1^, or .4 inches wide ? /S.. 

4. What will be the length of the shortest court that can b( 
itU stones of eiiher of the following lengths, viz., 1^ ft_ 
^ ft., 4 ft., or 2J fl. ? Ans. 24 ft. 

. What must he the width of the narrowest court that will 
ive eiljier of the ^ame stones' widibwi^c, their widths being 
|ft, lift., 3 ft., and 2 ft. r^ 

( 6. On a stringed instmnient in perfect lune. while C makes 
i vibration, D makes |, E |, F |, G f , A |, B V, and C 2. If 

e struck at once, in how many vibrations of C will they all 

again coincide ? / 'S */ 

7. In how mff^ vibrations of C will C, E, G, and C coincide? ,, 

|»:il C and D coincide ? C and E ? B and C ? C and C ? ' ' ^ 
1 ^f For Dictation Esercisea, sec Key. 
I QoF.sTioNa FOn Review. 

■ Definitiuns and PnoPEitTiEs ok Nu.mbers. — What ia the sipi 
for plus? for minus? for greater than? less than? equal to? multi- 
plied byP divided by? therefore? What does a parenthesis ol 



vinculum Bignifv ? What are integral numbers ? What i 

lal utimbers? mixed numbers? What is a ])rime number? a eoin- 
numher ? What are the factors of a number P What is a prims 
? A composite number equels what product? When are num- 
prime to each other ? What is a power of a number? Whut is 
the square or second power of a number? the fifth power? What ia 
a root of a number ? the square root ? the cube root ? the i ' ' 



^■fetor 
^Te« p 
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What if the sign for a power ? for a root? What indicates Jie d^rel 
of root ? What is an even number ? an odd ? 

Divisibility of Numbeks. — When are numbers divisible by 2 ? 
by 3? by 4? by 5? by 6? by 8? by 9? by 10? by 11? by any com- 
posite number ? How shall we ascertain whether any given number 19 
prime ? Describe Eratosthenes' sieve ? 

Factoring of Numbers. — What is the simplest way of resolving 
numbers into their prime factors ? What other method can you de- 
Bcribe, and when would you use it ? Find the factors of 180 by first: 
method, and explain the process. Find the factors of 10296 by sec- 
ond method, and explain the process. 

Greatest Common Divisor. — ^What is a divisor of a number ? a com- 
mon divisor of two or more numbers? the greatest common divisor? 
Find the G. C. D. of three numbers by the first method given. Explain 
and give the rule. Find the G. C. D. of three numbers by second 
method. Explain and give the rule. In what cases is the second method 
t&e better ? When is it necessary to find the G. C. D. of numbers ? 

Fractions. — What is a fraction ? Name and describe its terms* 
Name the different kinds of fractions of which you have learned* 
Define a common fraction ; a decimal fraction ; a proper fraction ; an 
improper fraction ; a mixed number ; a compound fraction ; a complex 
fj-action. Give an example of each. Explain the expression |-. Upon 
what does the value of a fraction depend ? Which of the fundamental 
rules is indicated by a fraction ? What efiect does multiplying the 
numerator of a fraction have upon that fraction ? Why ? In what 
other way could you produce the same efiect, and why ? What efiect 
does dividing the numerator have upon a fraction ? Why ? In what 
other way could you produce the same effect, and why ? What effect 
does multiplying both terms of a fraction by the same number have 
upon it ? Why ? What effect does dividing both terms of a fraction 
have upon it ? Why ? 

Reduction of Fractions. — How do you reduce fractions to lower 
terms ? What is cancellation ? How do you reduce whole or mixed 
numbers to improper fractions ? How do you reduce improper frac- 
tions to whole or mixed numbers ? 

Multiplication of Fractions. — How do you multiply a fraction 
by a whole-number ? a mixed number by a whole number ? Explain, by 
an example, the method of multiplying a whole number by a fraction. 
Multiply a fraction by a fraction ; explain and give the ruje. How do 
you multiply a mixed number by a mixed number or a fraction ? How 
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io you reduce cotnpuund fractions ta Bimple oneaF Can you gtw one 
geaeral rule for niulti;ii]'iug fractionsr whole or mixed numbers, by baC' 

Division of Fractions. — How do you divide a fraction by a whole 
number '/ a miied number by a nhole number P a whole number by a 
fraction ? Eipkin, by an example, the method of dividing a fraction 
by a fraction, and give the rule. Give one general rule for dividing a 
fraction, a. whole or raised number by a fraction. How do you reduce 
complex fractions to simple ones ? How do you find what part of ant 
numbe r another is ? 

(! Least Common Multiple. — Define a multiple ; a common muldple 
of two or more numbers ; the least common multiple. AVhen do you 
make uae of the L. C. M. P Give and explain the first method of find- 
ing it i the second. What does the L. C. M. of prime numbers 



'.■' CouMON Dekominatok. — When are frattions said to have a com- 
mon dAiominator P In what ojierations upon fractions do we first 
reduce them to those having the same denominator? Can we change 
fractions to those of any denominator ? How P {Ans. By dividing- or 
multiplying the numerator by the same number by which WB divide or 
multiply the denominator to produce the denominator required.) 
What denominator is generally chciseii ? Kcduco a simple, a compound, 
and a complex fraction to those of the same denominator, explain the 
jroeeas, and give the rule. 

Addition and Subtraction of Fractions. — How do you add 
fraclions of different denominators ? How do you subtract one frac- 
tioa from another ? How do you add mixed numbers P In subtracdon 
of one mixed number from another, how do you proceed when the frac- 
tion in the subtrahend exceeds that in the minuend ? 

O- C. D. AND L. C. M. OF FhACTioNS? — How do you find the Q. C. 
D. of fractions P How do you find the L. C. M. of fractions p Find 

^U)e G. C. D. of I, I and Jf, and explain. Find the L. C. M. of J, j> 

^H|d iV> "^^ explain, 

^^^ I48> Miscellaneous Examples. 

^^^ 1. Into strips of whttt widths miiy I cut clolh which is 36 
inches wide, that rono may be wasled, the widtli of the strips to 
be expressed in inches? ' 

2. How many gallons in the largest veastl which will exactlj 
tneaaore 3 hogsheads, containing eevcrally 128, 94, and 158 gaV 
kmi? 2 ' 

^ ' Optional. 
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I 



a What wat 1 6^- yards of cloth cost at S.53 a. yard ? 

4 "What cost 9 J bushels of com, at £.874 a bushel? 

5. "WUat cost 2715 ac>^s of lanJ, at S31g yier acre ^( 

G' j of j of 50 times wbat number equals ^^? ' . 

7. I paid $.65 for 2 boxes of strawberrie^; v.kaSltiS'hti iIm 
ooBt of 4a J boxes at the same rate ? /J/ . /f % K' 

"What \i my bill for 7 pear trees, $J apiece for the 
and $2 a dozen for setting?/. '' 

9. "What do I receive per pound by selling ]a| pounds of 
feefor $3i? 

10. -| of a man's property is in land, and is valued at SJ324|; 
what is the value of IiJs whole properly ? - 

n. Bought f of an acre of land for $40.75 ; what wooldl 
acre cost at the same rate ? 

12. "What costs 3 pieces of calico, 37^ yards in a piece, at 19^ 
cents per yard? 

13. If 32-,V ac"^s "f land cost $1100, what costs 1 acre? ■ 

14. Sold my house and farm of 47f acres for tClSOi allow- 
ing $3500 for the house, what did I receive per acre for tba 

15. How long will a barrel of flour last a family of 8 persone, 
it it lasts 3 persona 4^ months ?^' ~ 

^'IG? "What number is that from which if you take ^, the re- 
inainder will be ^^ ? 

17. What niunber is that t 
be 124| ? 

18. What is Ihat number 
Bum will be 147^? 

19. Bought 7^ yards broadcloth at S5 per yard, 14^ yards 
kerseymera at $1^ per yard, 4J yards of silk at S^ per 
and J yards of doe.'kin at $4^ per yard, for which I gave it 
ment a $100 bill. Whut balance is due me ? ; '■ 

20' I have paving stones 12 inches long and 10 inches 
nhat must be the width of a walk which will just receive 
■tones, laid either lengthwise or widtbwise ? ' 

21* What is the smallest sum of money which can 
paid in pieces of money worth either $.16§ or $.12^? 



which if you add 9 j, the sum will 
to which if you add £ of •2^, the 
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^2. How long will 200 pounds of meat last 9 persons at the 
rate of 2| pounds a day foi' each person ? ,■■ ^ ,V 

23. What length of time would a mnn require to travel around 
the earth, the duitance beiug 25000 miles, if he travel at the 
rate of 31^ miles per day? 

24. If a man can build 2^ rods of wall in a day, how much 
Jan he biiild in l5 J days ? '' -- / 

25. What is that number ^ of which exceeds ^ hy 2 ? 

(ITotE. J. — ^ — ^; if ^ie 2, ^ -will eqnftl 20 X 2 — 40, Ans. 
te. Whalnumberis that f of which exceeds iby llj? ■' / "^ 
87. How many bushels of wheat can a man purchase 6a *^ 
ff24i, at 81^ cent* per bushel? ■ j:.t^^' 

28. What -is i -^ (t'j of | of 8^). .?-- , , 

29. What ia (g of I)" -^ (i of g) ? '^'■■' T'^ 
-30. If I buy 125 bushels of corn at 41f centa ppe bushel, mJ 

Bell it at 52^ cents per bushel, what do I gain 1 / J Q ^ 7 
31. What uuipher divided hy J equals 125? ? j "^Z 1^ 
■52. What Sf^ ihe conlenta of 3 floors mejisuring i^ Tol- 

lows: \^\ square yards, 323^^ square yards, and 49^^ square 

,«-d.? t/ -; /,' '.•; , 

33. The product of Ihrnfe nrifflbera is lAt^j, two of them are 8J 
and C-j^; what is the third? ' ,y-/,- 

34. Exchanged 42 tubs of butiA', -iveta^ng 48f pounds, at 
21^ i-ents per pound, lor 42 barrels of Hour, at $9^ per barrel, and 
received the balance in cash ; required the balance. )' i ', 

S5, I have three boxes of cloth, each containing 12 pieces, 
each piece containing 4-J yards, weighing 3J pounds to the yard \ 
what is the weight of the whole? 

36. What will 42 J quires of paper weigh at ^ pound per quire?/ j 

37. A grocer has five casks of raisins of the following weights: 
115j pounds, 117J pounds, 99^ pounds, 100^ poufids, and 121^ 
pounds ; what is the average weight per cask ? f V t " i' J /V -/ /^ 

38. What is the cost of the above at 8g cents per pound? '^l''' 






ing f of a paper-mill, I sold \ of my share fur $1750. 
t ia the value of the whole mill at the same rat« ? 
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68? If E enn do the game work in 7 days, how long would ba' 
required for C, D, and £, to do it working together? 

Ans. 2-^ days.. 

G9! If A, B, and C can do a piece of work in G days, and A 
and 11 can do the same work in & days, in wliat timo can C d^ 
it uionc ? Ajts. 24 day» 

70.* Shipped to Havre 2000 bbls. of flour, which I sold at ?7| 
per bbl. ; received in return SOOg Lhds, of^wine, worth $21J 
thd.: whatsumisslilldmime? '. . . - '^(j . 

71I A merchant owned ^ of a cargo of teas, "the whole cai^ 
worth SeSOOO ; be scD? g of his share for $S583.S3i ; docs li* 
gain or lose, and how much? /' - -y 

72; From h iHuk coulainiog IS* gallons of waler, SOJ galli 
were drawn out ; if 3 of what then remained waa equal to | 
what aflcrwardB mined iu, how much rained in? How mv 
did the tank Iheu coalaiu? Am. 236^^ gaUo: 

73." 1 pay 8700 for a piece of land; cut 62^ cords ol wooi 
from it, which I sell at $5.40 a cord; I pay $1| a cord for cut- 
ling and hauling liie wood, and SIO for surveying the land; I 
divide 3 ncres of it into house lots of i acre each ; 4 of these I 
sell at $175 each, and the rest at $162.50 per lot Reserving 
2 acres for myself, valued at $300, I sell the remainder of the 
land for $600, what do I gain ? Ans. S2388.18|. 

74t Messrs. B, D, W, and S, built a drain together, eadi 
agreeing to pay his proportion of whatever he occupied. B oo- 
cupied 20 feel alone, B and D 22 feet, B, D, and W, 140 feet, 
B, D, W, and S, 18 feet. The drain was built at a cost of 33f 
cents per foot ; what was each person's share of the cost ? 

Note. — D-sahare = 20X331 +«-''^+ UU jajH -(- UL"^. 

Ans. B, $27.3ag ; D, S20.72§ ; W, 817-05if; S, »1.50, 

75* A, B, C, and D, hired a team together in Boston for a 
journey north, each agreeing to share the expense for the dis- 
tance he rode. At Reading, 14 miles from Boston, A got out( 
ai Andover, 8 miles further, B got out ; at Lawrence, 4 miles 
fui'lher, C lofl, and D went on alone 6 miles to HaverbilL B«* 
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tUToing, he took up C, B, aud A, where he leil tbem, and all rode 
JDio Boston. They paid S8,50 for the use of the team ; what 
was each one's share ? 

NoTB, — The distance from Boston to HayerhiU ie 34 railesi the prioe tat 
1 nuleout and back !Bt9j^ = $.li6i D's share i8-ii|2i+fi-''^4-i^ 
+ 8 X 25. 
K Am. A, t.87i ; B, $1.54i ; C, $2.04^ j D, $4.04i. 

^M 149. General Bf.view, No. 3. ^^ ■- 



1. "What are the prime factors of 420 ? ^ 

2. Divide 15 X 7 X 12 X 8, by 21 X 10 X 3 X 4. 

3. "What i3 the greatest common divisor of 21, 84, and 51 ? 
. What is the least common multiple of 42, 9, 14, and 12? 

I 5. Reduce Jf g and ^g to their lowest terms, 
. Reduce 2a4^ to an improper fraction. 
. Reduce ^^ to a mixed number. 

i 8. Reduce -ft of -ft of H of H 'o » simple fraction. 

t d> Reduce J, J, and f, to a common denominalor. 
BlO. Reduce -{|, ^, and 8g, to the lea^t commoa denomJiiator. 
111. Add J of f if, and 9^. 
|12. Add 15J, 3i, and 25^. 
Ij3. From ^ J of ft take -A. 
■14. Subtract 8{J- from lO/n- 

|15. Multiply T^ by 3J. ? 1- '^ 
f 16. Divide g of ft by lOf ' ■^ ' . 

r . ■^■■^■' " 

"^ISr "What part of 8| ia 2^ ? 

19! What ia the greatest Romraon divisor of ft, ^, and 2f P 

20* What ia ihe least common multiple of ^, ft, and /g? 

21! How many fourths of ^ of 40 ui 3f X S -^ ^ of SI ? 

11^ For cbangcfl, see Key. 



1 17. Cbauge .1 ' -|-, t^, sndjry to simple fractions. 







tS4. Bedoetian Puumuiling is the p roe wa of ebong^ 
BB m b cCT to moHbefs of eciad Talne h bwer dawBiiBaitaas ; ihas, 
1 diMar = XOO cnO. 

13S. Bedaetiop A au ni i qiu g is the process of cbao^ng 
moiuben to uainbcra of eqoal value in turner d«Doiiunatioii3j 
IbiH, 100 MS(* = I deOar. 

I9S. CompoaDd nandien express CWrmcjr, IF«^^, and 

CUBBESCT. 

E»CT7 nation haa its own cnrrencj-. That of the United 
t has already been given {An. 68), but the (able will be 
d here for the eake of unifonnity. 

tS7t Fedebal Moket. 
The deoomi nations are eat/let, doBart, dimes, cents, and miSt. 



I The legal coina in circulation i 

OOLU. 

DouHe Eagle =«20.00. 
Eagle .= W-"*- 

H»lf Eagle = SOO. 

Quarter Kaglo = 2.50. 
Three UoUo'' pie'^^ ^= ^-'•*'- 
- 'Dollar piece 



i follows : 

Sn-i-zR. 
Dollar j= 

Half Dollar — 

Quarter Dollar = 

Half Dime = 

Three Cent piece =: 



roer and nickel Cent, and Two Cent piecei. 



(the sfl' 
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— The gold coin is hardened by an alloy of ^ copper and jilve* 
J not to exceed the copper). The nher coin is liardoipd bjr ^ 
The cent coined since IgSS has 8S parts of copper to IZ of nicheL 
-cent piece, coined IS64, has 96 partE copper to 5 of tin imd one. 
Tablk. 
10 mills (m.) ^= 1 cent, marked c or ct. 
10 c, =1 dime, " d. 

10 <L — 1 dollar, " $. 

|I0. — i eagle, " E. 



Exercises. 



I 

^^ToTE. — Mill IB dcriTcd from the Latin mille, one thousand, bi^cause 
1000 mills = 1 dollDi, the unit of compulation j cent from Latin ccntiim, 
one hundred, because 100 cents = 1 dollar; dime from the French liinit, 
» tenth, as a dime is one tenth of a dollar ; dollar &om Ihe German thaler, 

^|Usr, doUara having been first cobed in Germany. 

l 

Write in the ss 

3. 128 E. 3 d. 

4. 19 E. »6. 3 

Hfc 68 E. 38. 2 
^B. Add the at 
^^■Daot in milU. 

r 



. Write 3 E. S2, 7 d. 5 c, 



; Write 162 E. S8. 3d. c, 



isually written. 

Aon. $32,752. 
s usually written. 

Ans. S1G28.398. 



. $7. 2c.5ir 



i of the last s 



85. G d. 8 c. 3 m. 
3934 E. 7 d. 4 c 8 ra. 
LX examples, nud give the 
Ans. 42,017,798 mills 
138. English Mo.vet. 

ids, shillings, pence, anifarthingi. 

Table. 

4 farthings (qr. or 6r.) ^= 1 penny, marked d. 

12 rt. — 1 shilling, " ■. 

!0 s. ;= 1 pound, " £. 

KoTB, — The guinea of 21 »., and the crmm of 5 s., are also used. Thr 

lia which xeptcsenta the £ valui: is called a lorereign. 



e denomi 



Bft\^'\'q'J 



100 REDUCTION ASCE^TDCfG. 

IS9^ BeDUCTIOST I>ESCEBI>IS^e^ 

^i. Ex. Bedace 3 jf II s. 8 d. 2 £ur. to ^rthings. 

OnsAnov. As 20 s. = I £, we shall bare 20 timei 

3£ll8.dd.2fer. as many 1. as £. (20 X 3) 8. = 60 s.j 
20 608.-hll8. = 7I«. Asl2d. = l8.,we 

"ZZ shall haye 12 times as manj d. as s. ; (12 X 

71) d. = 852 d. ; 852 d. + 8 d. = 860 d. 
As 4 £ur. = I d., we shall hare 4 times as 
manyfiur. asd.; (4 X 860) &r. = 3440 far; 
3440 &r. + 2 &r.= 3442 fiirthinga. Hence 
3442 farthings, Ans. the 



12 

860 d. 

4 



BuLE FOR Beductiok I>ESCEin>n7G. ^RMpfy the number of 
the highest denomination hy the numher which it takes of the next 
lower denomination to make one of thai higher^ and to tiie product 
add the given number of the next lower denomination. MuUiply 
that sum in like manner^ and thus proceed tiQ the number i$ 
f^educed to the required denomination. 

Examples. 

1. Beduce 7 £ 8 s. 3 d. 3 far. to f^hings. Ans. 7119 far. 

2. Bedace 30 £ 2 s. d. 2 far. to farthings. Ans. 28898 far. 

3. Bedace 8 £ s. 3 d. to farthings. 

4. Bedace 9 s. 1 d. 2 far. to farthings. 

5. Beduce 368 £ 17 s. 2 d. to pence. 

G. Beduce 25 crowns 3 s. 2 d. to farthii^gs. 

7. Beduce 43 crowns 4 s. 8 d. to pence. 

8. Beduce 209 guineas to pence. 

9. What will be the number of farthing candles that may 06 
bought for 2 s. 6 d.? 

160* Beduction Ascendino. 

III. Ex. Beduce 3579 ferthings to an equivalent yalue ifl 
hiffher denominations* 
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OFEfcATioK. As 4 qr. = 1 d., we sliall have 1 

4 \ 3579 

-X j uut^ gg many pence as farthings, or 894 d. 

12 ) 894 d. + 3 qr. ^nd 3 qr. remaining ; as 12 d. = 1 s., 

20 ) 74 s. -t- 6 d. ^rQ gjjaji jj^ve ^ as many shiUings 

3 £ 14 s. 6 d. 3 qr., Ans, as pence, or 74 s. and 6 d. remain- 
ing. As 20 s. = 1 £, we shall have -^ as many £ as s., or 3 £ and 
14 s. remaining, making the entire result 3 £ 14 s. 6 d. 3 qr. Hence 
the 

Rule for Reduction Ascending. Divide the given number 
by the number which it takes of its denomination to equal one of 
the next higher, and note the remainder. Divide the quotient thus 
obtained as before, and thus proceed till the required denomination 
is attained. The last quotient^ with the several remainders, wilt 
be the required result. 

Proof. As reduction ascending is the converse of reduction 
descending, either process may be proved by the other. 

Examples. 

1. Reduce 3681 farthings to an equivalent value in higher 
denoniinations. Ans, 3 £ 16 s. 8d. 1 qr. 

In the same manner reduce, 

2. 36875 farthings. Ans. 38 £ 8 s. 2 d. 3 far. 

3. 4328 pence. Ans. 18 £ s. 8. 

4. 39818 shillings. 

5. 86347 farthings. 

6. 298721 farthings. 

161« Comparison of English and Federal Currenct. 

1 £ = $4.84. 



How many $ in 

1. 36 £? ^7w. $174.24 

2. 49 £ ? 
a 64i£? 



How many £ in 

4. $39.43 ? Ans. SJq\ £ 

5. $43.76? 

6. $78.39 ? 



t02 
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WEIGHT. 

162. Troy Weight. 

Grold, silver, and precious stones are weighed by this system. 
The denominations are pounds^ ounces^ pennyweightSy and 

Table. 

24 grains (gr.) = 1 pennyweight, marked pwt. 
20 pwt. = 1 ounce, <' ox. 

12 oz. =1 pound, <* lb. 



III. Ex. Reduce 2 lb, 9 
oz. 18 pwt 3 gr. to grains. 

Operation. 

2 lb. 9 OS. 18 pwt 3 gr. 
12 

33 oz. 
20 

678 pwt 
24 



2715 
1356 



III. Ex. Reduce 16275 gr. 
to numbers of higher denomina- 
tions. 

Operation. 

24 ) 16275 gr. 

2|0) 67|8pwt + 3gr. 

12 ) 33 oz. + 18 pwt 

2lb.+9oz. 
Ana. 2\h, 9 oz. 18 pwt 3 giw 



16275 gr., Ans. 

Examples. 

1. Reduce 18 lb. 11 oz. 5 pwt 17 gr. to grains. 

^4jw, ip9097 mv 

2. Reduce 48 lb. 2 oz. pwt. 3 gr. to grains. <^ f/,U^^13 

8. Reduce 1 oz. 23 gr. to grains. -^ (i_^ ^ rj j 

4. Reduce 3681 lb. 9 oz. 1 pwt to pennyweights. /^ ./-J* J'^f 

Reduce to equivalent values in higher denominations, 

5. 928641 pwts. Ans. 3869 lb. 4 oz. 1 pwt 

6. 3786541 grs. • ; (« 'jV ,; ^' '^'i\ '-. ^^7" 

7. 9042028 grs. )x' ' • ^ '*/ ' ' ' ' ' "^ ' 

A w^ is the value of 2 lb. 8 oz. of gold, at $16 00 an 



\ 



KEDUCTION. 



IM 



d. What is the^yalue oM lb. 3 oz. 7 pwt of gold, at 4 cents 
()er grain ? -^ ^* "' 

10. What will 20^ silver, dolkrs weighs each dollar weighing 
il2i grains? /, fj^ ^^^ '. 

163. Apothecaries' Weight. 

Apothecaries use this weight for mixing medicines ; but they 

t)ay, and generally sell, by Avoirdupois weight 

The denominations are pounds^ ounces, drachms^ scruples^ and 

frains. 

Table. 

20 grains (gr.) = l scruple, marked so. or 3. 
3 9 =1 drachm, " dr. or 3- 

8 3 =1 ounce, " oz. or S • 

12 g =1 pound, " lb. or ft. 



III. Ex. ^ Reduce 2 lb. 3 g, 

8 3, 1 9, 5 gr. to grains. 

Operation. 
2ft 

12 



27 

8 



218 3 
3 

655 B 

20 



III. Ex. Reduce 68321 
grains to numhers of higher 
denominations. 

Operation. 
210) 683211 gr. 



3)3416 9 +lgr. 
8)1138 3 + 2 9. 
12)142 g+2 3. 

lllb. + 10S. 
.4n«.lllb. + 10S,23,2 9,lgii 



13105 gr., Ans. 

Examples. 

1. Reduce 5 ft. 7 i , 73, 2 9, 12 gr. to grains. 

u4w^ 3^632 gn 

2. Reduce 3 ft. i , 7 3, 1 9, 9 gr. to grains. "^^ " 

3. Reduce 258481 grains to pounds, ounces, &c 

^/w. 44 ft. 10 5, 4 3, 9,1 gr 

4. Reduce 36845 9 to pounds, ounces, &c. Jl/ , ' 
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5. Bedace 987326 gr. to pounds, ounces, &c /// ^ ^'^ / ^^"< 

6. Reduce 28 lb. 3 S, 1 3, 2 9, 5 gr. to grains. < ^^ gl ff^ 

164 • AvoiKDUPOis Weight. 

This weight is used for weighing ahnost all articles, except 
gold, silver, and precious stones. 

The denominations are ton$y hundred tpeightj quarters^ pound$^ 
mmceSy and drams. 

Table. 

16 drams (dr.) = l ounce, marked oz. 

16 oz. =1 pound, ** lb. 

25 lb. =1 quarter, " qr. 

4 qr. =1 hundred weight, *' cwt. 

20 cwt. = 1 ton, • *• T. 

NoTB. — The long ton of 2240 lbs., which gives 28 lbs. to the' <^r., 
is sometimes used for weighing gross articles, as iron and coal, and is the 
ton recognized by the United States Government. 

III. Ex. — Reduce 186421 



III. Ex. Reduce 2 cwt 3 
qn 8 lbs. to pounds. 

Operation. 

2 cwt 3 qrs. 8 lbs. 
4 

11 qr. 
25 

^63 
22 

283 lb., Ans. 



dr. to numbers of higher de« 

nominations. 

Operation. 
16)186421 dr. 



16)11651 oz.-f-5dr. 

25)7281b. + 3oz. 

4)29qr. + 3 1b. 

7 cwt + 1 qr. 
Ans, 7 cwt. 1 qr. 3 lb. 3 oz. 5 dr. 

Examples. 
\. Reduce 5 cwt. 3 qr. 24 lbs. to pounds. Ans. 599 Iba 

2. Reduce 23 T. 4 lbs. to ounces. ^AJ (,. C Q ^^ 

Reduce to equivalent values in higher denominations, 
8. 9328 lbs. " - — —- -'• 

Ans. 4 T. 13 cwt 1 qr. 3 lb. 



)L «AA42 oz. 



5. 193256 lbs. 

6. 8236548 dr. 

7. 9654321 dr. 



j-{. -l^l^y 



t 



)./7' 0-^^ 



KEDUCTION. 



IM , 



; Reduce 4 T. 3 cwt. 2 qr. lb. 8 oz. to onncM. J ^3, (^S 
. How many ounces in 1 cwt.? in 1 T.?/i<;,'« /'i^'Z /'I?! 
. How many pounds in one ton? Z ir^T' , f v~' 
. How many more pounds in a long ton than in a short ton I ^3 
l> At the rate of 3 lb. a day, bow many hundred weight of 



will a family ci 
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IS - 



r36.^ days? 
' Weights. 

«!»'■ 

I lb. 



eisnt 01 I 

I 



; 7000 gr. = 

Examples. 
1, Reduce 3G4 lbs. Troy to Avoirdupois w 

Ans. 299^ lbs. Av. 
S. Reduce 36 lbs. Troy to Avoirdupois weiglit. 

5. ReduceSlba.Avoiivlupois to grains in Apothecaries' weight; 
nnJts of higher denominationB. Ans. 6 lb. S , 7 3. 1 3. 

Reduce 375 Iba. Avoirdupois to Apothecaries' weight,-- ■. ,■ 

6. Reduce 73 lbs. Avoirdupois to Troy weight. ', ; 
Measures of Extension. 

166. Long Measure. 
The denominations are mites, furlongs, rods, yards, feet, incket 
lines. 

Table. 
12 lines (1.) ^: 1 inch, marked in. 
12 in. ^1 foot, " ft. 

3 ft, =1 ynrd, '■ yd. 

6J yd. or lej ft. = 1 rod, " r. or rd. 

40 r. =^1 furlong, " f. or fur, 

8 f. =1 mile, " m. 

69J miles nearly =^ I degree (') of loneitudc d 

tlie EqiiBtor, 
360 of which degrees ^ the distance round the eartlL 

3 milea ^ 1 lund league. 

1 mile = 320 rode = 5230 feet. 



KM 
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^ 
) 



III. Ex. Bednce 2 m. 5. £ LiL. £x. 
13 r. 4 yd. 2 ft. to inches. inciies to mileay 

OpsbatIOST. O mTRATto ir, 

12 ) 1543514 in. 



1543514 
etc 



m. £ r. y. ft. 
2. 5. 13. 4. 2. 
8 

211 
40 

853 r. 
J\ 

4261 
4269 

46d&l 
3 yd. 

1408^ ft. 
12 



3 ) 128626 ft. + 2 ID. 



5i = :y^)42875y. +lft. 

2 



169062 in.. 



11 ) 85750 lulires of yd. 

4i0 ) 77915 r. + 1 yd. I yds.=2 yd. 

lft.6ji. 

8 ) 194 1 + 35 r. 

24m. + 2il 

24m.2.£35r. 2yd.lft.2in. 

1ft. 6in. 

Am9. 24m.2L35r.2yd.2ft.8in. 



1. Reduce 3 m. 7 f. 14 r. to yards. Am. 6897 yds. 

2. Reduce 3 f. 11 r. 2 yd. 1 ft. 7 in. to inches. Ans. 26029 in. 

3. Reduce 1590 inches to rods, etc. Am. 8 rd. yd. ft. 6 in. 

4. Reduce 5 m. 6 f. 3 r. 3 yd. 2 ft. 5 in. to lines. ^ . 3 ^t) S '2. 

5. Reduce 16906 inches to numbers of higher denominatipns. 

6. Reduce 1291968 lines to miles, ftirkmgs^ etc / ^ ^^ - J* •■ 

7. How many miles round the earth? - ' ' ^ ' 

8. How many miles through the earth from pole to pole, the 
distance being 41704788 feet? ' / . - M '^ 

9. Find the cost per mile for gliding a road, at 90 cents pet 
rod. Am. $288. 

10. What will it cost to fence both sides of a road, 26 r. 2 yd. 
long, at $.65 per yd. ? Ans. $188.50. 

11. How many ftirrowsy each, 10 in. wide, will be made in 
ploaghing a lot of land kngthwise, whidi k 6 r. 1 ft. wide? | i- v 



REDUCTION. 
107. SHRTEYORS' MeAB0BE. 

The denominations are mileg, chains, rods, links, and inches. 
Table. 
7^flf inches ^ 1 link, marked 1. 
26 L ^1 rod, " I. 

4 r, i= 1 thain, " clu ■ 
80 ch. =1 mile, " m. 
1 chwn = 4 tods ^ 66 feet — 100 links = 792 inches. 
Note. — Rods are seldom used by Burveyore, Ihe dislancei being gauh 
ly takan in chains and links. 



111. Ex. Redui 
32 1. to links. 
Opebatioh. 
4 m. 7S oh. 32 L 



100 



1.751 



>2l, Ans. 



III. Ex. Reduce 7G3218 
[iks lo milp?, chains, etc. 

100)763218 
810)76312 ch + L 

95 m. + 32clb I 
1. 32ch. 18L^ 



1. Reduce 3 o 
Reduce 5~~ii 
13845 links ti 



Am. 2750S 1. 
I m. 58c1i.45LJ 



Ans. 95 n 
Examples. 
35 ch. 8 1. to links. 
78 ch. 2 1. 5 in. to inches. 
miles, chains, elc. Ar, 

i. 259248 inches to miles, chain?, etc. - 

In I m. 46 ch. 2 r. how many rods ? '' 
6. In 9584 feet, how many chains ? 

168. Makinehs" Measure. 
The denominations for short distances are caMe-lengtht, 
'(UAmu, tmd feet. 

Table. 
6 feet (ft.) — 1 fathom, marked fath. 
120 fath. = 1 cable-length, marked c. 1, 
7^ n. 1. — 1 common mile, " m. 
Longer distances are estimated in nautical or geographical 
lee, each mile being ^g of a degree measured on a great circw 
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•f the earth, and averaging 6086^ ft.* <»: 1.15 -}- common miks 
8 nautical miles = 1 sea league. 

Examples. 

1. How many feet in 7 c L 32 fath. ? Jns. 5232 ft 

2. How many feet in 5 c L 4 ft.? J •'"■ : ^ /^ /^ 

3. How many cable-lengths in 672 fath. ? Ans. 5 c. L 7m&ih a 

4. Reduce 3684 feet to units (^ higher denominations.'^iL ~ (^^/ 

169* Cloth Measube. 

Cloth is measured by its length, without regard to its widtL 
The yard is considered the unit of measure, and is divided into 
halves^ quarters^ eighths^ and sixteenths. 

170« Square Measure. 

This measure is used for determining the area or contents of 
surfaces. 

The denominations are sqtiare miles, acres^ roodsj square rods^ 
square yards^ square feety and square inches. 

Table. 

144 square in. (sq. in.) = 1 square foot, marked sq. ft. 
9 sq. ft. =1 square yard, " sq. yd. 

30}^ sq. yd. or 272^ sq. ft. = 1 square rod, '* sq. i. 
40 sq. r. =1 rood, ** R. 

4 R. =1 acre, " A. 

640 A. =1 square mile, ^ sq. nu 

III. Ex. Reduce 2 sq. m. 87 A. 3 R. 19 r. to rods. 

Operation. 

2sq.m.87A.3R.19r. 
640 



1367 A. 
4 

6471 R. 
40 



218859 r., Ans. 
* Topographical Bureau, Washington^ 2804. 



REDUCTION. 
Reduce 386060 sq. in. to square rods, yards, 

OPEKAtlON. 

144 ) 386060 Nq. in. 

9)2660aq. ft. + 140Hq. in. 
30J)297Bq. yd-H-Tsq. ft. 



121) 1188 

9fiq. rd.+24| sq. yd. 
I sq. yd. :=C sq. ft. 108 sq. in. {Art. 1 
9 sq. rd. 24 sq, yd. 6 sq. ft. 108 aq. in. 
7 sq. ft. 140 sq. in. 



Ajis. 9 aq. rd. 25 sq. yd. . 
e 3 sq. ra. 35 A. to si 



sq. ft. 104 sq. in. 

u-ire yard* Ant 9462200 yd. 



. Itedat 
1 2. Reduce 19 A. 2 R, 5 sq i 

B«duce to numbers of higher dLnominatiom, 
. 9687 sq. rd. I 5 32865 sq ft J f ' '* ' 

Jns. 60 A. 2 R. 7 r 6 84741 fq m 
4. 5652 sq. jd.^^:-' " ' ;. " | 7. 932485 sq. in. .;- - ■■ ■ ■ 
8. What are 2 A. 3 R. 15 r. 3 y. 8 ft. of hind worth at 5 centa 
afoot3 . ' 

171* A rectangle 19 a ligure whose opposite fsides are equal, 
Uid whose angles are right angles. (Art. 101.) 

173. A square is a rectangle wlio^e sides are nil equal. 
173, Tlie area of a rectangle is found by multiplying itt 
length bg iV.s breadth. 

Illustkatios I. Suppose the length 

of the figure A, B, C, D, to be 4 inches, 

and its breadth 3 inches. By dividing 

the line B C into 4 equal pnrts, and C D 

into 3 equal pnrts, and drawing lines 

o from the points of division aa in the 

- figure, it will readily be seen thnt tho 

entire figure ia divided into 4 X 3, m 13 

d parts, each part containing 1 equare inch. 
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IixrsnUTIoN IL A figure 1 in. long and 1 in. wide contalnB I 
«q. in. A figure 4 inohea long and 1 inch wide must contain 4 
ts many sq. inches, or 4 sq. inches. A figure 4 inches long and ] 
bcbes vide must contain 3 limes aa many sq. inches as if it were on^ 
I inch wide, or 4 X 3 sq. inches. 

The area of a reclnngle being found by multiplying its length 
by its breadth, it follows that 

When the area and one dimension of any rectangle are given, 
the other dimension maybe found h/ dividing the area by the given 
dimeation. 

Note. — In performing this operation, express the dividend in t] 
RupcrGciiil denoDiinalion corresponding to the linear denomination of d 
divisor ; that is, if the divisor is eipreescd in /«(, tlie dividend muet 1 
expressed in tguare fe^ ; if in yarda, the dividend miut be expressed 
tjuarayarii, &c. 

174. Examples. 

1. If one side of a rectangular field ia 16 r. 7 a,, and the othef 
12 r. 5 ft., how tnany square feet does it contain ? 

2. If one pide of a square field is 4 r. 6 fl., how many squan 
feet docs it contain ? 

3. If a rectangular field measures 24 r. 2 il. in length, ani 
17 r. 4 yd. in breadth, how many square yards does it contain ? 

4. If a fioor contains 36 square yards, and its length is 18 ft 
what is its width ? Ani. 18 ft 

5. If a ceiling contains SOGJ sq. 11., and its width is 17^ fL 
what is its length ? 

6. A garden containing | of an acre measures on one side 19|j 
Ibet ; required the length of the other Side. 

7' How many square feet and inches docs the top of a taU 
contain, which measures 3 ft. 2^ in. by 4 ft. 8 in. ?" 

8. How many square yards of carpeting will be required 
tover a floor 17 feet in length by 13 feet in width ? . > 

9. What is the cost of oil-cloih to cover a floor 12 feet bj H 
feet, at 75 cents per square yard ? 
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17*V. Solid ob Cubic Measure. 

This measure is used in finding iho conlents of solid bodies o 
mce, I. e., of anything that has length, breudili, and thickness, 
eight or depth. 

The dimensions are cubic yards, cubic feet, and ciiJi'c inches. 

Table. 
1728 cubic inches (en. in.) ^: 1 cuhic foot, marked cu, ft. 
27 cubic feel, = 1 cubic yard, " cu, yd. 

Note. — The denominBdon ton is nometimeB used, but its value is 
iriuble, a greater number af feet being asEigned to the ton for light 
ulky articles tlion for the heavier. 

In measuring firewood and some other merchandise, the de- 
ominalion cord is used. A pile of wood 4 feel wide, i feel 
tgh, and 8 feet long, conlaina 1 cord. A |)ile 4 feet wide, 4 foet 
tmi} 1 foot long, contains 1 cord foot. Hence, 



16 CI 



= I cord foot, marked cd. ft. 
J ^ 1 cord, " cd. 



1 cord, 1 sd, H 

ExAHPLHa. 

I. ft, 136 CU. in. how many inches? 



:. 171,2 



2. Eediice 5 cu. yds. 

3. Reduce 3G6742 cv 



^^J 



4. Reduce 3427018 cu. 

5. How many cord leet i 
C. How many cords in 54328 cu. fL? 



. ft. 730 cu. in. to inches, 
to cubic yards, feet, kc. 

Ant. 7 yd. 24 ft. 678 in. J 
!. to cubic yards, feet, &c. 1 

1 30 c. 5 cd. fl.? I 



I 



Ui 
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178* A solid bounded by six equal Kqunres is called r 
Cube. The squares are called Ihu tOCBB of tbfl> 
cube, and, logeihcr, make its surfoce. Tlie bound- 
ing lines are called edges. If its edges are 1 inck 
loDg, it contains 1 cu. in. ; if 1 foot long, it conUiiw 

1 cu. n.. &c 

177. A solid that is bounded by rectangles is called »: 
Bectangular Farallelopiped; rectangular, because its faces 
recianglcil, and iiandlelopijiedjbecauae its opposite faces are parallel, 

178. The Solidity of a P&rallelopipGd equals theprodvSR 
(r/iU tliree dimensions. 

Illustration. Let the figui 
A B represent n. parallelopiped i 
feet long, 3 feet wide, and 3 feet 
higL If it ia 4 feet long and 2 fe* 
wide, ita lower face or base m 
contain 4 X 2 = 8 square feet. 
upon theae square feet the solid 
tends 1 foot high, it will contaii 
cubic feet testing upon the has& 
feet high, and must, therefore, contain three times «s 
only 1 foot high, or 3 X ^ X 2 cubic feet 




1. If a 
cubic feet does it contain ? 

2. How many cnbic inches i 



But the solid 

many cubic feet as if it 

:=24 cubic feet 

EXA.UPI.E3. 

L solid is 3 n. long, 5 ft. wide, and 2 fL high, how manj 
Ans. 30 cu. il. 
. block 3 in. wide, 4 in. high, 
and 1 ft. 2 in. long? Am. 168 cu. in. 

3. How many cords in ft woodpile 40 ft. long, 4 fl. wide, and 

4 ft. high? ; ■■ 

179. If the solidity of a parallelopiped equals the product 
of its three dimensions, it follows that 

When the solid contents and two dimetunotu are given, the third 
can 6e found by dividing the contents hy the product of the tteo 
given dimensions. 

When the solid contents of a block and the area of its base are 
fpven, how do you find its height ? When its contents and height 
are giyea, bow can you find the 8xe& of \t% \ag& ? 
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4. How high must & box be made, to contain 24 cu. ft., Iha 

length of the box being 4 ft, and its widih 3ft.? Ant. 2 ft. 

3. How high must ii be, if its length is 8 ft. and its breadth 3 IL? 

6. If its height is 2f feet, what mast be the area of its base ? 

7. How long must a pile of wood be, which is 4 ft, wide, 3 ft. 
6 in. high, to conlain a cord ? ^-f). 

8. There are 144 square inches on one Bide of a block con> 
tajning a cubic foot; what is the length of the edge of the block? 

9. There being 112^ cubic feet in a stick of timber which ie 

It feet square at the end, what is the length ? Arts. OQ ft. 

■ 
K 



Mli^ASDBES ( 

ISO. Liqu: 

f The denominations are gallon; 

Table. 
4 gilla (gi.) =: 1 jiiiit, miirkeil pt. 



' Capacity. 

I Measure. 

quarts, pints, and gilla. 



2 pts. ^: I quart, 

4 ql8. ^^ I gallun, " gall. 

' If OTB. — The denominfttiona tierce, barrel, hogahead, pipe, butt, and toa, 
■TG Bometinies used, but their size is TBriablc. lianela generally contain 
81) DT 32 gall. ; hogsheads, 63 gnU. 
Casks are generally gauged and raiiiked accordingly. They are called 
i, buttt, or tuna, without distinction, 
EXAIITLES. 

J-1, Reduce 3 gall. 3 qt. 1 pt. 2 gt. to gills. , ^ns. 12C gi 

|.«. Reduce 5 gall. 1 qt. pt. 3 gi. to gJUa. / / ,' (/C 
Be. Reduce 23684 gilb to gallons. Ani. 740 ^. 1 pt 

■■4. Reduce 984324 gills to hogsheads. /-'' I ^- - /? ^ ,// 
|2. What will 27 gall, 3 qt. of milk cost at 4'cente per qt, ?**•** i 

181, DitT Measure, 

P^The deocminatioiis are bushels, pech, quarts, pints, smdgiSs. 

Table. 

4 gills (gi.) ^= 1 [iiilt, marked pt. 

2 pta. = I quart, " qt 

8 qtB. := 1 peck, " pk. 

4 pks. :^ 1 buallel, " bu. 
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Examples. 

1. Reduce 5 bu. 3 pk. 3 qt. 1 pt. to pints. Ans. 875 pt 

2. Reduce 2641 pt to bu., etc Ans, 41 bu. 1 pk. qt 1 pt . 

3. Reduce 10 bu. 1 pk. 2 qt pt. 3 gi. to gills. ^ 6 ^^^ 

4. Reduce 8765432 gi. to bu., etc. 3^^^^ ^^ ^ 7 ff 

0. What will 4 bu. 1 pk. 2 qt. of cherries cost at 8 cts. per qua(W/(i 
6. Sold 3 bu. 3 pk. 5 qt of peaches for $7.50 ; what did I \ 

receive per quart ? n ^ 

18S« Comparison of Liquid and Dry ME^suRsa* 

Liq. Meas. Dry Meas. Cu. in. 

1 qt = 67|. 

1 gall. = 231. 

1 qt = 67^. 
1 bu. = 2150f. 
Examples. 

1. I have a dish that contains 2 cu. fl. ; how many quarts of 
blackberries will it hold? Ans. 51^. 

2. How many quarts of water? An$. 59 f^ J qt 

3. How many gallons of water will a cisteriiliold that is 3 ft 
long, 3 ft wide, and 2^ ft. high ? /^(f %J^ '/ '<;**" 

4. How many bushels of apples can be "pitC-into a bin 8 ft. 
long, 3 ft. 2 in. wide, and 2 ft- high? -^^ ': 9f^jt'tt,- 

Circular or Angular Measure. 

183. This measure is used principally in astronomy y ffeoffrch 
phf/j navigationy and surveying. 



Flff.l. 




Circle. 




Fig. 2. 




184:. A Circle is a plane surface bounded by 
a line, every part of which is equally distant from 
a point within called the centre. 

185. The bounding line is called the Circum- 
ference of the circle. Any part of the circumfer- 
ence is called an Arc. 

18G. A straight line passing from the centre of 
the circle to the circumference, is called a Badius 

(plural, radii). 

187. A straight line passing from one point in 
the circumference, through the centre, to an opposite 



;foiDt^ IB called a Piameter. 
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188. The circumference of any circle h supposed to be 
divided into 360 equal parts, called Degrees, each degree into 
60 UinuteB, and each minute into 




= I decree, " ". 

- 1 circumference, " circ. 
189> A Semi-circumference is bulf a circumference, a 
Quadrant one fourlh, and a Sextant one sixth. A Bign, used 
•nly in astronomy, equals 30°. 

lOO. An Angle ia the opening betweeu 

'^ two lines whi^h meet each other. The point 

of meeting ia called the Vertex of the angle. 

The angle in the annexed figure may be read 

" the angle a b c," or simply " the angle b." An 

angle is measured by that part of the circum- 

B of a circle included between its aides, the centre of the 

rcle being at the vertex of the angle ; thus, 

In flg. 4, the angle def\s meaaurei! 
by the arc mn ; that is, if the are 
mn contains 70°, the angle defia a» 
angle of 70°. 

101. An angle which includes 

~^J 90°, or i- of a circumference, ia a 

Sight Angle, the sides of which are eaid to be perpendicular to 

ich other; in fig. 4, the angle p'eA is a right angle. An angle 

greater than a. right angle is an Obtuse angle. An angle less 

I right angle is an Acute angle ; hedh an acute angle 

an obtuse angle. 

leastirements of anglea, tho table for angulat 
table for circular measure, 

103. Examples. 
1. Reduce 148° 54' 18 ' to seconds. Mil. 536058 I 

I 2. B«duce 854" 0- 16" to Eeconds. 



UC COMPOUND DENOMINATE XUMBERS. 

3t Reduce 53684" to numbers of higher denonuiutcioag. 
Ant. 14° 54' 

4. Reduce 3u0° ,'59' 59" to seconds. 

5. Itoducc 1 qiiudrant lo seconds. 

6. How miinj' sewinda in 1 sextant? ' ' 

7. How many mitiules in a sign P 

8. Reducu 35407" to numbers of higher denominations. 

Time Measdrg. 

103, The kngth of nn Astronomical or Sidereal Day 
ilie lime (ho cnrtli lakes to turn onre upon ita axis ; 
length of a Solar Day is the time the eanh lakes to turn 
lo bring the eun to the same meridian again. The solar day 
divided into 24 hour.i, each liour into 60 minutes, and each 
uta into GO seconds. 

Thu den ominal ions of time arc centuries, yean, months, u 
fUtyt, houri, minule* and tec<mds. 

Table. 



60 second 


(»■ 


=. 1 minute, 




marked m. 


60 m. 




— I hour, 




h. 


24 h. 




= 1 day. 




d. 


7 a. 




= 1 week, 




" w. 


365 d. 




= 1 common 


year 


0. y. 


30G d. 




— 1 leap yeai 




'■ 1. y. 


aG.5i d. 




^= 1 JuUttD y 


ar. 


'■ J.y. 


100 y. 




::= 1 century, 




C 



104* The time which the earth takes to revolve aiotmd t] 
mn is 3C5 d. S h. 48 m. 50 s. nearly. The common year (; 
days) thus loses nearly one day in 4 years. Hence the leap y 
of 366 days was established, which occurs once in 4 years. ] 
this adds too much by about llj m. a year, which in 100 yeu 
imounta lo nearly 18ij h. To balance this error, ever; 
year is not regarded aa a leap year. But ihis drops too much 1; 
a little more Ihnn 5 j h., which in 4 centuries amounts to 
Id. Hence every four-hundredlU year is a leap year. This lean 
*> error which is less than 1 d. in 3G00 years. Hence the 
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Rule for ascertaining when any year is a leap year. 
When the number denoting the year is dimsible by 4, and not by 
100, Ct IS a leap year ; and any year that is divisible by 400 is a 
leap year. 

199* A year is divided into four seasons, of three calendar 
months each, and commences with January, the second winter 
month. 

The succession of the seasons, quarters and months, and the 
numher of days in each month, are shown hy the following 
diagram: 




Qaarter, 

•* Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 

Except February alone, ' 

To which we twenty-eight assign. 
Till leap year gives it twenty-nine." 

KoTB. In the following examples, common and leap years are undev* 
ftood unless the Julian is specified. 

• Leap year, 29 d. 



ua 



coKFonrn) 



• JlKlfl !■« 



Tt.t.- Ex. Redncc 2 j. 
4<L 4 b. '3.3 m. to mifmira. 



< w. I TrTi. 



OFKRATXOar. 

7 ▼. -fc d. := -33 rL 

2 T. 53 d. ^ b. 33 Ok 

783 J. 
2^ 



18796 h. 
1127793 111. 



5397294 
TTiimitw^ to nimi&eis of li^^ 



«iO ) 5387!!9i4 



2fl)W799Ii. + Hiii. 



36d)374Id. + 4lL 






• 

2 



89 d. 
Aft 2, at leasts of tbe 10 yean , 
nraat be leap yeozay. 2 days shoold 
be taken firam tbe 91 days lemain- 
I ing^ wbzcb learea 89 days. 
I Jbw. lOj. 89d.4lLl4iiL 

Ex,\MFLgg> 

I* Beduce ^ y. 3 w. I'J d. 7 b. to boiiia> allowing tor 2 leap 

years. Ams, 71095 h. 

XoTE. 2d.-f>3 w. 19 d.=s42d^ .-. tbeezampIexnaybeatitedyBediioe 
8 c. y. 42 d. 7 h. to bouTs* 

2. Beduce 13 y. 8 w. 2 d. 3 b. 18 m. to minatesy aUowing for 
3 leap years. 4. . i%0 ; t, t f / / / 

3. Beduce 180739 boors to numbers of bigber denominatioDS. 

Ana. 20 y. 225 d. 19 h. 

4. Beduce 5683762 minutes to numbers of higher denomina- 
tions- '^ f -^ ^2]^ 

5. How many minutes m the 1st century ? Ams, 52594560 m. 

6. How many hoars in 10 y. 36 d^ beginning with Jan. 1st, 
1852 ? Ans. 88536 h. 

7. How many seconds in tbe 3 summer months ? . 

8. How many days from April 12th, 1831, to May 3d, 1832?:^ 

^OTK. — Prom April 12, 1831, to April 12, 1832 = 366 days; to May 7 
I, 21 days more. Ans, 387 days. 

^, How many days from Jan. 1st, 1832, to Jan. 1st, 1863 ?<v .. 
^^ How many days from March 1st, 1850, to Jan. 1st, 1864?^ : 
nr many seconds in 10 years, 36 minutes, allowing 365| 
rear ? ^ /6; V>^, I ( .U^<^ 



* A bfwk formed of 
afaeets folded 
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197* MleCELLANEOtJS Taslb. 

NfMBERS. 

12 units or single things :^ 1 dozen. 
12 dozen r^ 1 gross, 

12 gross = 1 great grou. 

20 utiita or single tilings ^= 1 suure. 
Papek. 

24 i)ieet« of paper =^ I quire, 

20 quires ^= I ream. 

2 leares, ia a folio. 
4 leuves, is a qunrti). 
8 leaves, is an octavo. 
12 leaves, is a duodecimo or 12iiii;k 
16 leaves, is a. I6mo. 
18 leaves, ia an 18tno. 
24 leaves, is a. 24mo. 
32 leaves, ia a 32mo. 
64 leaves, is a 64mo. 

Height of Animals. 

3 in. — palm. 



9 m. ^^ span. 

Capacity. 

1 barrel of flour = 1% lbs. 

1 barrel of pork = 200 lbs. 

Examples. 

, How many rows of buttons, 6 in a row, are there in a greal 
S8 of buttons ? '■' 

3 score and G years how many days ? 
^, How many sheets of paper in 3 reams, 7 quires, 21 sheets ? 
. How high must a doorway be for a horse to pass freely utt 
,■ that is I.^J hands high? >;.- . ^.' .' 
■fi. How many loaves of bread can be ma^e from a barrel ot 
Tar, allowing 12^ oz. to the loaf? ^. '■•'■!, ■ '. , 

. If pork is worth $18,75 a bbl., what is it worth per lU? 



¥ 
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Sbggestios. The pap3 maj now write from meioorj' and 
present for nepectiao, or repeat forward and backward, ilie labia 
of Fedenl llocief : of Ea^&ib Uoacj; of Troy Wdgbt; 
Apothecaries' Wdghl ; of AToirdupob Weight ; of Dry Measure ] 
of Uquid Heanre ; of Long Measure ; of Marioers' Measure ; d 
Sarrejoi^ Ueasuie; of Sqoare Ueasure; of Cabic Measurei 
of areolar Measare; of Time. 

17" For D it t Wioo Excnixs ia Bcdnctum, tee Kej, 

FBACnOSAL APPUCATIOSS. 
198. BEorcTiox of a Fractiox of one DEXoutKATiov 
TO Whole Numbers of Lover Denoiiixatioh3. 
Ii.i_ £x., L Beducc J£ to shilliDgs, See. 



OFERATTOX. 

;}of 20«.^Y"- = I3J». 
^iof I2d.^4d. An*. 13».4d. 



III. Ex., IL Beduce f cwU to quarters, pounds && 

* cwt. ::^ ^ of 4 qr. r= Y qr. ^ 2^ qr. 

4 qr. = ^ of 25 lb. = iii lb. = 2 1| lb. 
f lb. = f of 16 02. — V oz. = 6? oz. 
f oz. = I of 16 dr. — S^ dr. — I3f dr. 

^n«. 2qr. 211b. 6oz. I3f di. 
Or, expreBBiDg the work in an abbreviated form, 
4 cwt — 3^ qr. — 2^ qr. 
f qr. = I^lb.r:^21f lb. 
f lb. = i^ oz. = 68 oz. 
^ oz. — Y dr. = l^ dr. 
Hence tlie 

Rule. To reduce a fraction of one denomination to whole 
numbers of lower denominations : Multiply the fraction hy Hu 
number which it takes of the next hv)er denomination to mail 
one of that; reduce the fraction thvt obtained to a lohole i 
mixed number, if possible. Jf a fraction remain, proceed loith 
at before, and thus continue as far as desired. 



fractional applications. 121 

Examples. 
Iteduce to whole numbers of lower denominations, 
|ofl£. Jm. lG8.8d. 9. ,7^ of 1 mile. 
t of 1 lb. Ttoj. 10. f of 1 furlong. 

Am. 10 oz. lOpwL 11. -^3 of 1 chain. 
I. * of 1 lb. 12. J of 1 league. 

4 of 1°. 13. j?j- of 1 eq. mile. 

J of 1 cwt. 14. ^g of 1 cu. yard. 

$. f of 1 c. J. 15. T^ of 1 cord. 

7. ^ of 1 gallon. 16. | of IJ. y. 

of 1 bu. 17. i of I of 1 A. 

For Dictntian Exercises, eee Key. 
Rkdoctiok of Whole Nu-iibehs of Lower Denomi- 
IIATI0N3 TO THE Fraction op a Higher Denomination- 
Ill. Ex., I. Reduce 5 s. 3 d. 3 qr. to the fraction of a £■ 

OPEUATION. 

3qr. = }d. , 



3id. = Vi = ¥of A«- = 



= *■• 



4XM 



XL. Ex., IL Reduce 7 oz. 6pwt. IGgr. to the fraction of alb. 
Operation. 
16gr. = ?pwt. 



6Jpwt. = Vp^ = ^ 



7^0 



Xfi0"' 



= 10; 



encethe 

iXTLE. To reduce whole numbers of lower dcnomin.ations to 
fraction of a higher denorai nation r Reduce the nicmher of the 

It denominallon to a fraction of the next higher. Annex it to 

num&er of that higher denomination, and eJiange the mixed 

thttt obtained to an improper fraction, Reduc* as Utfart, 

iAiu continue as-far as desired. 




COMPOUND DENOMINATE KUMBEES. 



I. 6 8. 3 d. to the fraction of a £. Ant. ^ t 

5. 3 p. 6 qt. 1^ pU to the fraction of a bu. Ant. ^j bih 

3. 1 qt pU 1 gi. to the fraction of a galL '.' 

4. 1 g, 2 5, 2 9 , to the fraction of a ib. t^ 

6, 5 cwU 1 qr, 16 lb. 10§ as. to the fraction of a T. 

6. 6 fur. 2 r. 2 y. 1 fi. lo the fraction of a m. 

7. 4 J-. fl. 4^ in. to the fraction of a r. 

8. 2 r. 1 1. to the fraction of a ch. - 
"What part of 

9. 1 A. is 2 R. 1 r. 24 eq. y. 6 sq. ft. 108 sq. in. ? ^. 

10. 1 cu. yd. is 13 cu. ft. 864 cu. in. ? -^ ' ' 

II. 1 cd. is 3 cd. ft. 4 cu. fi. 576 curin.?-, ^j^l 

12. 1 c y. is 162 d. 5 h. 20 m. ? J; O *H 

13. 11. y. is 146 d. 9 h. 36 m.? 't- i; 

14. 1 J. y. is S50 d. 15 h. 21 m. 36 s.? " '^■'' 

15. If 1 £ is worth $4.84, what is the value of 4 s. 6 d.? 
Solution. 4fl. 6d. = A £■ 1 £ — *4.84, .-. ^X = A "^ 

$4.84=11.089. "> 

What cost o 

16. 3 pi. 2 qt. of meal at 8-60 a bu. ? <.' ,5' ^ 

1 7. 2 qt. 1 pt. of kerosene oil at $.52 a galL F ^]. _£■ 

18. 62 lb. 8 oz. soap at $7.50 per cwt. ? .;, . 5^ 1* 

19. 2 S. 1 3, 4 gr., quinine at S4.00 per 3? -j^ T< t 

20. How long will it lake a man to travel 9 miles at the i 
of 3 m. 6 f. 26 r. 3 yd. 2 ft. an hour? ,/ "V , , 

21. At $60.00 an acre, what cost 2 A. 3 E. 13^ sq. id.? ". ^ 

22. At $9.00 a ton, what cost 1 T. 5^ cwt. 2 qr. 14 lb. o( 
coal? (Long ton.) j i ' ' 3 i-i 

23. At SI98 a lb., what cost 10 oz. 10 pwt 10 gr. of gold? 

24. The weight of a cubic foot of water being 62 J lbs., lioi 
many poumls of water will a tank contain which measures 9 i^ 
in. by 8 fL 8 in., and is 6 ft. 9 in. deep ? ^ 

25. A cubic foot of granite weighs 163 lbs. 5 oz. ; what is tfal 
weight of a block 3 ft. 2| in. by 2 ft. 4 in. and 1 ft. 3 in. thick? 

^or Dictation EKerclfCs, see Key. 1 -^ " "i. ul/J^ 
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^K Addition of Compouad Numbera tn the process of finding a 
^Witnber equal in value to two or more {riven compound numbers. 
Tlie proceea id eimilar to addition of sinipli; numbers. 

III. Ex. What is the sum of 3X11 s. 6 d. 3 qr., ijE 7 s. 8 d. 
_ 2qr., 7 s. 6 d. 2 qr., and £ 18 s. ? 

^V Ofebatiom. Writing the numhen, pounds under pounds, 

^^ £, B. d. qr. sliilUngs under sbitlings, &c., we conimence 
^H 3 II 6 3 by addinf; the mimbers iu ibe farthings' col- 
^B 4 7 B 2 umn.midfiud theHui[iutit::^Tqr. = Id. + 3qr. 
^H 7 6 2 Writing 3 ui the farthings' place, we add the 
^^B 9 18 Id. with tiic column of pence, ond have for the 

^r amount, 21 d. = 1 g. + 9 d. Writing 9 

H^dl 
I fteS 



nuK 



■ 1 pence' place, we add the 1 «. with the «hiliing8, 

t^d have 44s. — 2£+4s. Writing 4 in the ahillinga' placs we add 

"ih llie column of pounds, and have for an answer, 18 j£ 4 s. 

d, 3 qr. Hence the 

Rolf, for Addition of Compound Ncmbers. Wrif the 

numbers of like denominations in the same column, and eommenee 

in adding urith the numbers of the lowest denomination. Divide 

amount Sy the number it takes of that denomination to make one 

the next higher, write the remainder tinder the column, and add 

ihe quotient with the numbers of the next higher denomination. 

Add the next column in ihr, same mounter, and thus coiainuB tiS 

all the numbers are added. 





301. Examples 






d the follow 


ng numbers : 

CDRRENCr. 






1. 


2. 




3. 


$ 


£. s. d. qr. 


£. 


s. d.qr 


49.703 


5 8 4 2 


21) l> 


18 4 3 


8.47 


7 IJ 3 3 


'j;) 


U 9 2 


.88-2 


19 2 


IIH 


7 10 


4.369 


16 4 6 




13 7 1 
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WEIGHTS. 

A. 5. 6. 

lb. oz. pwt. gr. lb. oz. pwt gr. T. cwt qr. lb. oz. 

36 7 2 53 2 23 5 16 3 20 8 

5 3 8 5 10 18 13 4 2 17 3 

8 9 16 21 4 11 17 15 18 5 4 

53 15 5307 15 634 14 







7. 




8. 


■ 




9. 






t. cwt 


qr. 


lb. oz. dr. 


lb. S- 


3. 9. 


gr. 


lb. 


S. 3. 


9. 


gr- 


18 5 


1 


22 14 8 


5 9 


7 2 


18 


38 


11 6 





4 


7 


3 


4 15 7 


3 5 


2 1 


5 




6 7 


1 


13 


9 16 





15 6 14 


18 4 


7 2 


17 


5 


9 4 


2 


15 



^ MEASURES OP LENGTH. . 

10. 11. 

in. f. r. yd. it deg. m. t. r. yd. ft. in. L 

84 32 42 3 28 7 36 4079 

77 38 01 8 59 4 18 3257 



5 3 19 


4 2 

3^ 2 
i=i:l 6 in. 


20 


17 5 37 4 1 


9 


11 


17 10 


32 


36| 2 13 1 1 
^z=6 26 3 2 


11 


3 


1^ 10 


4 6in. 
12. ' 


32 


37 39 5 
13. • 


11 


% 


to. f. 

5 4 

39 7 

40 6 


r. yd. ft. in. 

36 2 2 7 
28 3 1 9 
17 2 11 




deg. m. f. r. yd. 

58 59 7 30 2 

8 47 6 31 3 

9 64 14 4 


ft. 

2 

1 
2 


r 


U^'> 


14. 




15. 


1 


.• 


m. ch. r. 1. in. 




m. ch. r. 1. ] 


in. 


« 


3 2 3 20 5 
8 73 2 19 4 
5 13 22 8 




1 39 3 24 
3 1 18 

2 3 21 


7 
3 
5 





Ua, m. ch. r. 1. lyVir^^ 



APDrrioN. 12S 

16. 17. 

cl. fath. ft. c.l. fath. ft 

10 12 2 9 96 5 
4 94 4 12 102 3 

11 37 5 . 8 86 2 

V 

MEASURE OF SURFACE. V 

18. 19. 

A^ R. sq. r. sq. j. sq. ft. m. A. R. sq. r. sq. fi 

8 3 33 13 8 2 28 3 29 147 
15 2 16 12 7 3 520 2 36 208 
22 1 27 4 6 ^ 5 361 3 22 168 

CUBIC MEASURE. 
20. 21. 

cu. yd. cu. fL cu. in. cd. cd. ft. cu. ft. 

320 20 1000 18 6 13 

29 24 968 27 7 14 

500 728 36 5 15 

MEASURES OF CAPACITY. 
22. 23. 

gall, qt pt. gi. bu. pk. qt. pt. 

18 3 1 3 185 3 7 1 

5302 39 251 

6013 98 060 

8 2 11 102 3 1 1 






CIRCULAR MEASURE. TIME. 

24. 25. 

o / // y«* d. h. m. s. 

31 4 18 2 328 18 26 31 

37 30 27 5 27 7 24 45 

27 24 54 3 79 6 58 39 

128 44 58 281 23 41 23 



• Art. 195, Kote. 






\ 



COMPOUND DENOMINATE SUMBEKS. 



13 37 



» 



Atu. 13 37 5 7 Ans. 26 

Note. — As it takes 52 w. + 1 d, to equal o 
U added to the colunui of j'ears, I day must be 
of days. 

28. Required the contents of 3 hogsheads cantainipg respec- 
tively 58 gall. 3 qt., C7 goll. 2 qtT and 89 gall. 3 qL ^^ " 

29. Mr, Rice bonght cranberries as follows : 7 bu. 3 pk 2 qt- 
2 bu. 1 j)k. 7 qt., 5 bu. 2 pk. 6 qt. ; required the amount. 

30. How far will Mr. Brown travel in four dajs, if he travel^ 
on the let day, 25 m. 2 f. 7 r. 3 yd., on the 2i, 18 m. 7 f. 38 r. 
yd., on the 3d, 23 m. 2 f. 4 r. C yd., and on the 4Lh, 31 m- 5 f. 12 r. 

SI. How much land have I in 4 pastures, the 1st containiq^ 
7 A. 2 R. 3 r. 31 yd., the 2d, 16 A. 3 R. 26 r., the 3d, 22 A, IK 
12r. 18yd.,and the4th, 6 A.OR. 9r. 2 yd.? -* '>i.-f/'-^^ 
^' For DiotRdon ExertiBcs, see Key, 

SOS. SrcTRACTioN. 
Subtraction of Compound Numbers ia the process of find- 
ing a number equal to the ditference between two given com 
pound numbers. 

iLt. Ex. Subtract 2 bu. 3 pk. 7 qt. from 5 bu. 2 pk. 2 qL 
Opbeatioh. As wo cannot take 7 qt. from 2 qt., we murt 

bu. pk. qL reduce ! of the 2 pk. in the minuend to quart*, 
2 g ? which — 8 qt. i 8 qt. + 2 qt. = 10 qL ; 7 qt 

from 10 qt. z:^ 3 qt., which we write under the 

Ans. 2hu. 2 pk. 3 qt. f.^,l^,^„ ^f ^^,^^^^_ fij^^ j^ ^ut one peck left in 
the minuend. As we cannot take 3 pk. from 1 pk., we must reduce I 
of the 5 bu. to pk., which ^= 4 pk. ; 4 pk. -f- 1 pk. = 5 pk- j 3 pk. 
pk.^2 pk., which we write under the column of pecks. 3 ho. 



tnan i bu. 



I 2 hu. The answer i« 2 bu. 2 pk. 3 qL UenM th« 



r 
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EltULB FOR SUBTKACTION OP COMPOUND NUMBERS. Writt 

Ut tublrahend beneath the minuend, so that nnmbers of the »am9 

lowest denomination; subtracl each number from ihat immediately 
above it, tortting the difference beneath. If any vpper number t'l 
less than the lower, iiicrease it bij adding to it one of the neri 
higher denomination reduced to that denomination, and then mb- 
irai:t, bearing in mind, in the next operation, that the upper number 
uUubgthe one reduced. 


Proof. The proof 


s the same aa in simple Bubtraction. 1 


303. Examples. | 


1. 

£. s. d. qr 

om 18 7 6 2 

ibtract 6 8 9 3 

Am,\2 18 8 3 


2. 3. \ 

lb. oz, pwt. gr, ib. 5- 3. Q, gr. 

9 G 18 13 1.) 7 6 9 
2 9 5 18 5 11 4 2 U 




4. 
B. f. ch. r. 1. 

I 1 8 3 17 
3 9 3 23 


5. 6. 
" ■ " cd. cd. ft. cu.ft. 
35 47 28 50 3 12 
19 54 48 25 7 15 

8. 
s. y.- w. d. h. m. fl. 
19 7 37 4 2 12 18 
27 5 50 3 18 42 


7. 
y.* d. h. m. 

2 sis 7 
' 1 324 18 36 


,gan;qt;'pt. gi. 
9 2 12 
4 3 3 


10. 11. 
bu. pk. qt. pt. T. cwt. qr. lb. oz. 
7 2 00 30000 
3 5 3 1 17 


12. 
T. cwt. qr. lb. 
20 3 2 

17 3 8 


oz. dr. cu.yd. cu.fV. cu.in. ^^H 
13 lUCO 17 ^^H 
9 10 58 2 1720 ^^^ 


• Art. 19fi. Note. J 



1^ COMPOUND DENOMINAIE NUMBERS. 

14. 15. 

rd. jd. ft. in. nu f. r. jd. ft. in. 

32 19 26 30 323 

2 2 2 2 7 31 4 1 6 

4^ 2 7 

Ans, 5 11 '^ 

16. 17. 

8q.m. A. R. sq.r. sq.7. sq.ft. sq.in. 8q.m. A. R. sq.r. sq.f, sqlL 

6 5118 8'5 18 37200 
2 68 1 27 19 4 116 18 28 8 

^ 18. ' 19. 

c. 1. fath. ft. cd. cd. ft. cu. ft. cu. in. 

36 18 5 394 4 7 59 

_9 9 7 3j^ 15 7 13 410 

9^04:« III. Ex. Required the time fromr June 5, 1862, to 
Jan. 1, 1863. 

«7jL y. mo. d. Jan. being the Ist m. and June the 6th, we sib- 
1863 1 1 tract 1862 y. 6 m. 5 d. from 1863 y. 1 m. 1 d., allow- 

.^^ ing 30 days for one month and 12 months for a 

Ans, 6 m. 26 d. year, and have for the answer 6 m. 26 d. 

Note. — This method is not so exact as that illustrated in Art. 196, but 
]s one in common use. 



•I'W^ 



20. Required the time from the landing of the Pilgrims, Dec 
22, 1620, to the Declaration of Independence, July 4, 1776., <'f- ., 

21. From the Declaration of Independence to the present 
time. 

22. Nathaniel Bowditch was bom March 26, 1773, and died 
March 16, 1838; what was his age? 6^' -fl // .^' '^ / :' 't 

23. Horace Mann was born May 4, 1*796, and died Aug. 2, 
1859; what was his age ? (^%.->i y? -i^^ ~ . fi(^ 

24. Lafayette was bom Sept. 6, 1757, and died May 19, 
1834 ; what was his age ? X :/ ' / " * =^ /ti ^ 

25. Required the time between the births of Tycho Brahe, 
I}ee. 4, 1546, and La Place, March 23, 1749. ^ <7|^. j- /Q 



ADDITION AND SUBTRACTION, 



26. Required the time between (be births of Benjamin Frank- 
lin, Jau. 17, 1706, and George WasbiDgton, Feb. 22, 1732. 

. How old was Washinglon when he died, Dec 14, 1799? 
. How old vsn LaTajette when that event took place ? ^ /* 

" For Dictation Exercises, aec Xey. 
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rank- I 

*.' -/j 

.799! ■ 



20S, Addition and Sdbtraction combised, , ■ 

1. 3qr. 9 lb. 8 oz. + 7 cwL 91b. 2 oz. + 28cwt. 2qr. = ?i'' -.:' ; 
-2 lb, 11 3, 43, 29, 18gr.=?{-' "' 



i. 8d.2 



-7X 15 8.8d. 



G cd. ft. 2 cu. ft. - 

l.ft.?.«Sf'< ^'^ 



-4cd. 
cu. in.— (lis en. yd. 7 cu. ft, 



9 5. 1 3, 1 9. 

3. 17£. 9s. 6d. 3 qr. + 2£. 1 
aqr. = ? it I (^' (H 2 

4. 28 cd. 2 cd. ft. 14 cu. ft.— 19 cd. 
fi cd. ft. 14 cu. ft. + 18 cd. 3 cd. ft. 9 c 

5. 1848 en. yd. 9 cu. ft. 1700 
176 en. in. + 50 cu. yd. 960 cu. 

f. 19 lb. 6 oz. 12 pwt. 19 gr. -I- 9 lb. 3 oz. 18 pwtl 2 gr. +7 
lb. 3 oz. 17 pwt. 22 gr.— (13 lb. 3 oz. 12 pwL 18 gr. — 2 lb. 12 
twt. 16 gr.) — ? Ans. 25 lb. 3 oz. 8 pwt. 17 gr. 

7. 7 T. 5 cwt. 2 qr. 20 lb. + 2 T. 8 cwt. 3 qr. 7 lb. — (2 T. 
7 cwt. 18 lb. — 1 T. 19 cwt. 24 lb. 10 oz.) = ? 

3. 3=7' IS-' + 'J" 12' 40" + 40° 12' + *J0° — 7° 2'8" — (19" 
3' 10" -1- 12° 3' 13") =: ? <^ CU'.ir J ■( t . u- ■'.' <■'— 

9. 9y, 22 w. 3 d. 10 h. — 4y. 7 w. 5d. 3 h. + 8y.45w. 3d. 
12 h. — 2 y. 25 w. 6 d. 2 h. Z3?/ / <^ U.i, Xc( 04^ 

10. 8 m. 7 f. ]2r. 4y. 1 ft. + 4 f. 3 i. + 4 m. 5 f. 3a,r- 2 y. 
"3in. 7f. 38r. 5y. 1 ft. 4in. — ? /I-' '-'-■!. I'^^flt 

11. 3 sq. m. 204 A. 5 sq. r. 9 sq. yd. -|- 98 A. 3 R. 2 sq. rd. 
K ,^n. yd,— (140 A. 2 R. 34 sq. rd. 28 sq. yd. + 278 A. 1 B. 39 

>_>yd.).^? 5,tf... '.,-.wf ■^./, ,/A i,l4/{(r/:^- 

12. 384 en. yd. 19 cu. ft. 1700 cu. in. — (207 cu. yd. 2 cu. ft. 
pcu.in.- 116cu.yd. 18 cu. ft. 394 cu. in.) -j- 504 cu. yd. 24 
(. ft. 89 cu. in. = ? ; ■'. f-^: •■.■''■- '■ - '■'.■■■: .''■- 

Ll3. Mr. Day liaving 49£ ready money, pays to one man a debt 
f 5£. 7 a. 8 d. ! (o another, 10£. 15 s. 6 d. to the third, 18£. 12 s. ^ 
li money has he left ? 





^H 130 COMPOUND DENOMINATE NUMBERS. I 


^H 900. Table of Latitudes and LoNGirnnEs.* 1 


■ Lon^lud. .V»<. 1 


H rla«. Slalo. Gr.*iwich. _ UHtudB. ^ | 


■ Albany, 


N. v.. 


W. 73 44 39 


N. 42 39 a 


1 Boston, 


Masif,, 


W. 71 3 30 


N. 42 21 2f 


Canton, 


China, 


E. 113 14 


N. 23 7 


Calcutta, 




E. 88 19 2 


N. 22 35 a 


Cape Horn, 


S. America, 


W. 67 16 8 


S. 55 58 40 


Cape of Good Hope, 


Africa, 


E 18 29 


S. 32 24 3 




8.C„ 


W. 79 55 38 


N. 32 46 3« 


Chicsgo. 


ni., 


W. 87 37 47 


N. 42 a 


CiBcinn.ti, 


Ohio, 


W. 94 37 


N. 39 5 54 

N. 41 l| 
N. 51 30 4* 


Conituntinople, 


Turkey, 


E. 28 59 


London, 


Engknd, 


W. S48 


Mexico, 


Mesico, 


W. 1(B 45 30 


N. 19 L'5 45. 


MontreBl, 


L.C., 


W. 73 35 


N. 45 31 J 


New Orleans, 


La., 


W. 90 


N. 29 57 30 


New York, 


N. Y., 


W. 74 3 


N. 40 42 43 


Paris, 


France, 


E. 2 20 224 


N. 48 50 la 


PhikdelphiB, 
Portland, 


Pa., 


W. 75 9 54 


N. 39 58 24 


Me., 


W. 70 14 34 


N. 43 39 Si 


Quebec, 


L. C, 


W. 71 12 18 


N. 46 49 19 


'SanFranciBco, 


Cal.. 


W. 122 20 48 


N. 37 47 58 


Sl Petersburg, 


Russia, 


E. 30 19 


N. 59 56 39 




D. C, 


W. 77 IS 


N. 38 S3 20 


U. Wlmt is the difference of latitude I>etween Boston mi 


Charleston? ^Om. 9= 34' 54". 


]5. Between Washington and London ? , 


16. Between Philadelphia and Paris? f - ' '' 


17. Between Quebec and St. Petersburg?/' 


18. Between Portland and Cape Horn ?t 


19. Between Capo Horn and Cape Good Hope? J .. ■ J- 


20. What is the difference of longitude between Boston anS 


Montreal? 5--. ,■■: ^^^r , ^ 


21. Between New Orleans and New York? /'' ' 3%'' ' 


22. Between Mexico and Paris?t ' ■. '■'.■'' 


• From the American Alffian-,c and New American Cydapadia. 


f The difference of latitude between places on opposite ridea of tht 


tquatoT is fuutid by adding [he latitudes. The ditTerence of longi- 


jilude between places on opposite sides of the first meridinn is found hf 


adding the longitudes. If their sum exceeds 180°, the difference of longi- 


tuds equals 360° mmus that sum. 



DENOMINATE FRACTIONS. 



23. Between Constantinople and Chirac? '" ' ^*r/ ■ 

24. Between Can ion and San Francisco? /^■i" '* ''•* 1 

1^ For Diatadon. Exercises, see Kt^r. |l 



1^ For Diatadon. Exercises, st 

17. Addition and Subtraction < 



' Denominate Frac- 



III. Ex., I. g cwt -(- J qr. — what ? 

Tliese fractions, being of different deiiamiDationx, must first be re- 
iced to tbe Eume dennniinatinn. Tlic fraction J cwt. may be changed 
I quarters, or the J qr. may be changed to parts of a cwt., and then ad- 
tion can be performed. Tn the first case, tbe etiawer will be in qr. ; 
the second, in cwt. 

Another excellent method is first to reduce both fractions to integers ol 
«v denominations, if necessary (Art. 1!>S), and then add. Tbua, 
c|r. lb. oi. 
I cwt. = 2 16 lOj 
I qr. = 18 12 



III. Ex., U. J £ - 



f £ — 13s. id. 



12 6J, Am. 



Esi 



Perform the following exRmples, and gire the 
H possible, in whole numbtrd of lower denominations. 

1. i ch. + ^\ rd. = ? 

2. 8 y. + 8 d. ^ ?• 

4 J tb. + a S = ? 

6. /, cu. yd. + i cu. fl. . 
6- S cd. — J^ cd. fl. — ? 

7. J tt>. Troy — I oz. = ? - ■; • 

8. I bu. + i ql. = ? 

9. ^ gall. — ^ q,. = ? , 

10. ^T-m.^|rd. = ? ^' 

11. j^ fiq. ni. -f- |g A. = ? '.-■ 

• Art. IflB. Not' 



Ans. 2rd. 23^ L 

Ans. 81d. 8h. 

Avs. 85 d. 7 h. 20 m. 

A»s. 1 oz. 5 dr. 2 sc. 

Am. lieu. ft. 

cord ft. leu. ft. 57Gcu.ia. 
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13. 30 y. 35 d. 7 h. 20 min. 35 sec -7- 29 =?/^^< ^^- t./r-Z^in^ 

14. Hpw far must a bird fly ip x>ne minute to fly 55 mile^ in an 
hoar??'* ^^ rj L t-Jd J^// {, 

15. If 37 bu. 4 pk. of jye l^^vided between 7 men, whal 
will each man receive? ^ -^' 't 'Tl^ <* "^^ ' f "r^ 

16. If 60 A. 2 R. 18 sq. rd. 10 sq. yd. IJ sq. ft. be divided 
into 55 house-lots, \i*hat is the size of each?/-Vl ^' '^l.S^^^Hy(4^ 

17. How long will it take to travel 1 mile, at the rate of 75 
miles in 10 h. 18 min. 12 s.? 9 -'<■ ''^* ^ J^^s;^ 

18« Among how many men may 624 galL 3 qt be divided, 
that each man may receive 12 galL 3 qt. ? 49'^^ ^ * ^ 

KoTB. — Reduce each of the above to quarts before dividing. 

U>. How many bins, each containing 5 bo. 3 pk., will be re- 
quiivd to liokl 885 bu. 2 pk. of potatoes? /^^ '-r^^t :kj 

:h\ If a man walks 3 m. 6 fur. 26 rd. in one hoar, how long 
wUl it take him to walk 23 m. 7 fur. 9 rd.? (T A M-^^ a^ j~ ^ 

17* For Dictation ExeTciscs* see Key. " 

S10« Longitude and Tdce. 

As the earth turns upon its axis once in 24 hours, it follows 
that j\ of 36l>^« or 15° of longitude, must pass under the sun in 1 

houn ainl (V ^ ^^"^^^ ^^ ^^ * ™^^ P'^^ under the sun in 1 min. of 
timt\ and ^\y of 15 « or 15,^ must pass under the sun in 1 sec of 

time : or« in a 

Tabular Forx. 

l^^"" K>f lonjptude make a difference of 1 hour in time. 
U *^ ** *« 1 minute in time. 

U* * •* •• 1 seeond in time. 

ll<KK>\ to find the diflex^Hice of longitude between any two 
I^UvVs: AfiMh/p«k^ fW diftrmtt of time between the two places, esc- 
|fnf«$i^A i-t ii.>ikr«« jK4Jiii^«» m»d seromdt, % 15. The product will 
4gE^«y$$ t\^ H%sfi>er r* tfie^rnm:. auMnito amd 9eeomd$ required. 

Ns^t«« — A:^ tV <«rth rjLraks 6>mc v«!St to cast, sunrise occurs eailier in 

yd.vv^s^ '^k^ «»i ^^:r in r*Jiv>» ^"^est of any given pomt. Hence the time 

\sr *^ ^l vCakV$ M:^^ aad «ar&r ia all plaeei wol^ of any given poutf 

tt at ^MMI {^MM. 



:i 



Examples. 

WoTB — Felt tnble of latitude and longitude of places, see Ait. 206, 
gel3«. 

1. The time in Pittsburg ia 35 m. 54s. earlier than in Boston; 
bat is the diScrence of longitude between the two pla^M^s ? 

Ans. 8° 58' 30': 

2. What is the longitude of Pittsburg? Am. 80° 2' W. 
S. The time at St. Paul's is 1 h. 16 m. ld| s. earlier than m 

York ; ivhnt is the longitude at St. Paul's ? ' 

4. The time in Copenhagen is 50 m. 19fc h. later than in 
reenwich ; what is lla longitude ? ' ' ^. 

5. The lime in Naples is 5 h. 41 m. 1+J s. later than in Boston ; 
bat is its longitude? Am. 14° 15' 3" E. 
'3M. From Art. 210 we also derive the following 

RcLE. To find the difference of time between any two places : 
ivide the difference in longitude, eTpreesed in degrees, minutes 
uf seeondi, hy 15. The quotient will be the number of hour*, 
\mUes and seconds required. 

1. What is the difference of time between Albany and Doslon ? 

Ajis. 10 m. 44J B. 

2. Between Paris and St. Petersburg? 
S. Between Jlonlreal and Me)iico ? .- ■ 

i. Between Ciipi! Horn ami Ciipe Good Hope ? 

Alls, ok .IJm. Oj\h. 

5. Between CbHrleston, S. C, and Calcutta? 

6. Between Canton and San Fi-ancisco ? 

7. When it is 8 o'clock P. M. in Washington, what is the 
me in London ? Ans. 1 o'clock, 7 m. 37^ s. A. M. of the 
!xt day. 

8. At 2 A. M., Jan. 1, 1864, at Paris, what was the time ia 
ew Orleans? /., ; ^ 

313. QtiESTioss FOE Review. 
1. When are denominate numbers simple? when compound? 
■ive examples of each. May abstract numbers be compound? 
it Bedectiok as applied to compound numbers ? What is 



COMPOUND DENOMLVATE NUMBEES. 



REDDCTICN nEBCENDING? REDDCTION ASCEKDINQ ? Eule 

redueiion descending. 'Write, perform, and explain an exainpl^ 

f illustrating it. Rule for reduction ascending. Illustrate it. Hov^ 

can jou prove examples in reduction descending? in rednc^oD 

ascending ? '. 

2. What are the denominations in United States MonetP 
the coins? How are the gold coins hardened? the silver? Givo, 
the table of U. S. or Federal Money. From what are the m 
of the denominations derived ? 'Which place from the deeinuil* 
point do the mills occupy ? How will you write forty-five thou- 
Kand three hundred twenty-live taUla ? How many dollara is 
the ahove number of milts ? how many cents ? 

Give the table of English Monky. Name the denomino^ 
tions. What is a guinea? a cronn ? a sovereign? value of j 
lound English money in Federal money ? 

3. Name the tables of Weight. Repeat the Uble of Tro/ 
Weight ; of Apothecaries' Weight ; of Avoirdupois Weight. Which, 

most coramon use ? By which would you buy and sell coal t 
iron ? silver? salt? quinine? fish? emeralds? flour? gold!, 
opium ? What is a long ton ? Which is the most, a lb. Avoirdu-, 
pois or a lb, Troy or Apothecaries' Weight ? an oz. Avoirdupois^* 
or an oz. Troy or Apothecaries' Weiglit ? 1 lb. Avoirdupois ^ 
how many grs. Troy or Apothecaries' Weight? 

4. Name the table of Extension i:j Length. Bepeat the 
table of Long Measure. Draw a line that you think to be 1 ii 
Ipng. Divide it into lines. Morkoff onefooton yom-slateor paper^ 
Measure the distance from your home to the school-house. What < 
IB a land league? How many English miles ^ 1° on the earth's^, 
surface? how many geographical? How is cloth usually m 
ured? Give the denominations of Surveyors' Measure. Repeat I 
the table. Denominations of Mariners' Measure ; — the tab^ef 
Which is longer, a land or sea league ? 

5. Whatare thedenominalionsof SquarrMeabcre? Repeat, 
the table. Draw a square 1 inch each way; — ^ inch each wapi 
What part of the lirst square is the second ? Difference between. 
i square inches and 6 inches square ? Define a rectan^ ; 



iqaare. Show why yoii multiply the length of a rectangle by 
the breadth to obtain the surface. Can you multiply feet uy 
yards ? When tbe length of one side of a rectangle ii given in 
feet, and tbe other in rods, how do you find the surface ? Wheo 
the square contents and one dimension are given, how do you 
find the other ? Find the area of the top of your desk, 

6. Give the denominations of Cubic Measohe ; — the tabic 
Give the table for Wood Measure. Define a parallelopiped. Hotf 
do you find itd contents ? Illustrate. When the solid contents 
and two dimensions are given, bow do you find tbe third ? How 
many faces has a cube ? How many edges ? How many cubic 
feet of air would your nchool-room contain if there wero nothing 
else in it? Suppose the average number of pupils inko attend 
your school were shut vp in the sckool-room without any means of 
ventilation, how long before they would all die, if each person 
thould render 20 cubic feel of air per hour unfit to sustain life ? 

7. Repeat tbe denominations of LiqniD Measure; — the ta- 
ble. What is the common size of barrels and hogsheads ? 

8. Repeat the denominations of Dnr Mt:A3URE ; — the table. 
Which is the larger, 1 qnart Liquid or 1 i[iiai-t Dry Mi?asu 
1 bushel Dry Measure :^ how many gallons Liquid Measure 

9. Where is CikculakMeasube used? Define circle ; eirci 
ference; arc; radius; diameter; degree ; minute ; second ; se 
circumference ; quadrant ; seKlant ; sign. Give the table. 
Define an angle; tho vertex. Read the annexed angle, «<;, 

How is an angle measured ? Does tbe size of an angle depend 
at all upon the length of its sides ? What is a right angle ? How 
are its sides in regai-d to each otiier ? What is an obtuse angle ? 
an acute angle ? How many right angles cfin you have at the 
centre of a circle ? Draw a right angle ; an obtuse angle ; an 

^^ftote angle i a circle ; a serai-circle ; an arc; a radius; a diam- 

^^^K i a sextant ; a quadrant. 

^^VtO. What is an astronomical day? a solar day? Which is Ibe 

^Imiger? How is the solar day divided? Give the denomina- 
tions of time. Repeat the Table. Give the reason for leap 
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year ; the rule. What ai« the seasons of the year, and haw 
diviJed ? Give the number of days in each calendar DHititlb 
fiejieaillhe lielping lines. Repeat the table of iiumbere undet 
the head of Miscellaneous ; of Papier ; of Books. What u 
arc sometimes used for animals? 

11. How do you reduce a fraction of one denomination U 
whole numbers of lower denominaiiona ? How do you reduc* 
ivbole numbers of lower denominations to the fraction of a higher! 

12. Wliat is Co.MPOUND Addition; Subtraction; Multh 
PLiCATios; Division? How do these operations ditfer f 
similar operations upon simple numbers ? Give an example in 
each, and i-epe^t the rule. How can you proie ihese operatioi 

13. How do you find the difference of latitude between t 
places upon ihe same eide of ihe equRior ? upon different sidesi^ 
Give, in your own words, a rule for finding the diff> 
longitude between any two places. Suppose two placi 
different longitudes, and in your operation the number of degreef 
between them is found to exceed 180°, what will you do? 

14. How do you add or subtract denominate fractions ? 

15. When the difference of time between any two places » 
given, how do you find the difference of lonffitmle? When ll 
difference of longitude is given, how do you find the diffeTenat 
of time ? For places east of any given point, must the difference 
of time be added or t^ubtracted to give the true time ? For placet 
west, what must be done ? 

SS13. MI3CELI.A.NE0CS EXAUPLES. 

' 1. If coal is wortli £9^ a ton, what is the expense of a 
fire for a week, alloiving it consumes 25 lbs. a day, cbal I 
sold by the long ton?,^- "". 

2. What will be the cost of freighting 50 bbls. of flour, at S.SK 
per bhl. ? 

3. A quantity of gold weighed 4 lb. 10 oz. 3 pwt. before r 
fining, and 3 lb. 11 oz. 2 pwt. 9 gr. afterwards. What was la 
in Ihe process? 

4. If ^9 12s. be paid for 6 cwl. of tobacco, what is the priql 
per pound? 
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^'- &, An apoLhecary mixed 3 tb, 10 g, 2 3, 2 9, 14 gr. 
B. Ifc, 4 5, 1 3, 2 3, 17 gr. 

T 2 ft, 7 g, 6 3. 1 9, 13 gr. t 

ind divided the mixture into 100 equal parts. What was th» 

weight of each part? /«i /—i-' ' '' -^ ■'? - 

6. What is the duty on 6 lb. 4 oe. of essence of lemon, at ?.5() 
per pound?.* 2- '■^ a 

7. What w the coat of 137 gall. 2 qts. of molasses at 12^ ot3 
per quart? / ?-/« "^ ,// ; - 

— - 8. If a bird fly 1° in 1 h. 8 m. 15 s., in what time will it fly 
round the world at the same rate ? -- "-^ '. ; '. . ' ■ . ■ - , 

d. How many times will a whed 3 ft. 4 in. in circumference 
torn in crowing a bridge that ia 40 rd. 1 yd. 2 ft. long ? ' ^ / -j 
^-10' What will be the cost of 125 pieces of delaine, averaging 
33 yards in length and 22 inches in widtli, at 25 cts. per yard in 
length, and 2 cte. per sq. yard for duties ? .^jw. $108I.G6f. 

'711. How many buslicia will a bin contain which is 10 ft. lon^, 
8 ft. wide, and 5 ft. deep ? 'i^-l j- -' , .; 

12. At £G.OO a cord, what cost a pile of wood 33 ft. long, 8 ft. 
10 in. high, and 4 It. vide? - ■ ■■ -i. , 

13. Divideanarcof 15° 12' 3"by 7f 'V* /^ ''^ T- 

14. Reduce J of a great gross lo integers of lower denomina- 
tional y !? i- >■ '"^fV. '-.■T- "--■ .-" 

15. What will be the cost of fencing a lot of land 20 rods by 
260 rods, at 12J cts. per foot ? 

16. A farmer divided one half of hia estate of 350 A, 3 K. 
20 rd. equally between his two daughters, and tlie balance, after 
wtting off 17J- A., equally between lija two sons. Wliat waa _ 
theshnreof each son and daunliler?^^"-" .^,- t_ J ' : /i:U(0i7 

17. How many i:urds ol wood in 25 loads, each m^ 
1 cd. 1 ed. ft.l2eG. ft.r 7 /i .fi^ -i 'ri ./- /^ '^f 7 ^^ 

18. What would be the cost of the above at $4.50 per cord? ' "^ ^ 
lU. How many yords of carpeting 1^ yd. wide will cover a 

floor 18 tl. sq.? ^l-- ■ C 

20, If a cotlon mill can make 1200 yds. of cloth per hour, ho* 
many yards could be made by working 10 hours a day from JnlJ 
7th lo Jaaaary 4tb, allowing for 26 Sabbaitia J 1 , | 



140 



L-OMPOliXD DENOMINATE NDMBERF. 



4 

a ft I 

50, I 



21. Charge 15 lb. 8 os. At. to pounds «nd ounces Trctf. 

22.' IIow many cakes of ite IJ^ ft. sq. by 1 ft. illicit may Hi 
lOQtained in a buililiiig mea^uriiig is the inside 105 11. long, 
wide, 31*1. 3 in. high ? J /; - ■ ^ 

23. How mmij hrieks 8 in. by 4 in. will cover a coort 
bybOtt.?//- ;-; ■■' ''-■ 

24. How many s<\. ft. does the EuHitce of a box cootain, whidi 
ia 3 ft. long, 2 ft wide, and 6 ft. deep? 7-^ " f~ 

26. Wliat is tlie price of 250 tons of lead at SO.l 1 per pound ?' 
26r I have imported 1 T. 5 cwt. I qr. 15 lbs. of black lead, 

* ieU cost me at New I'ork $200.00 a ton, and on which I have 
uko pcud $10.00 a Ion for duties : for what must I Gell it per 
pound to gain 3150.00 on ihe lot, if I buy and import by the long 
ton? Aru. S.14^||., 

27. At £0.50 for two dozen pints of olive oil. wliat cost 1 qt.?'i. 
28." Wliat is the difference between 37 f. 8 rd. yd. 1 ft. 3 in., 

and 37 f. 7 rd. 5 yd. 2 ft. 9 in. ? '/ || 

29. I have sold 7^ tons of chalk for ST5.30. What do Ire- j^ 
ceive per pound ? - ■ ' . !j 

30.* A regiment of troops that enlisted for 9 months was net 1 
discharged till July 20th, 1863, which was 1 rao. 26 d. ailer tbf | 
term of service bad expired. "When did they enlist ? \ ? ./.'i t-^ 
' 31. Divide GO miles by 7, carrying out the quotient to the low- 
est denomination. / j 

~S2. From a pile of wood 48 ft. long, 4 ft. high, and 4 ft. wide, 
wea sold at one time 3 cd. 5 cd. ft.; at another 2 cd. 32 cu. ft.j 
what is the remainder worth at S4 per cord ? ' ^ 

83. What is the value of 7 cd. 7 cd. iV. and 5 cd. 112 cu. ft. of 
wood, at S7 per cord ? , 

34. If a man saves I hour 60 minutes a day by habits of orden 
1 hour 30 minutes hy promptness in business, and half an houl 
V much time is sai 



by early r 
days each ? 
35. A floe 



3 years c 



) ft. by 12 ft. is lo be covered with carpeting | 



of a yard wide. Bequii-ed the number of yards. 

S6. Bought 7^ tons of coal for $73.30 ; what was the cost p 
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EL BiDgle block of quartz in Australia is said to have yielded 
worth of gold. At $16 an ox. Ti-oy, what was the weight 
Betal iu Avoirdupois? /(*<■',/ / '■ ■■ -- .!- _' ■ " f /f)_ 
38. Bought 5 oz. 7 pwt. 12 gr. of gold-foil at S30 per onneej 
3 oz. Id pwt. of gold-plate at $18.75 per ounce ; what was the 

J- bill? ,.-■ -' :.■■- ■^"'■■■" i 

. How many cubic feet in the hold of a Tassel which con* 
B 2000 bushubofgTMn? ?« , ■--4 '-Y ■'-('- 
J Southampton is in longitude 1 30' W, New York ia 
t 74° W. Would a passenger on arriving at New York from 
Southampton find his watch loo fast or too slow, and by how 
atoch, if right for Southampton time? ■,-.-"'■ '■ -* ' 
B. Two vessels are 100° apart, and sailing toward eac-h other; 
" 50' 2" in a day, and the othor 3° 10' 45 " in the same 
How far apart will they be at llie eud of 10 days ? ■^ ■/ "< 
, A steam fi-igate, sailing at the rate of log miles an hour, 
s chase to a pirate vessel, 5g miles ahead, mailing at the rate 
} miles an liour ; iu what time will the frigate overtake the 
Am. 4^ h. 
. How many feet of lumber in a piece of square timber 10 
9 wide, 6 inches thick, and 9 feet long? Am. 45 ft. 

— Lurabor U considotcd 1 inch in thickness. 
. In 50000 feet of lumber how many cords, cord feet, and 
C feet ? Aii&. 32 cd. i od. ft. 65 cu. ft. 

. How many coi-ds and cord feet of wood can be put iuto a 
8 ft. by 18 ft. 7 in., and 10 ft. 5 in. high ? /." ■ X 

, How many cords, and what will be the cost at 34.56 per ^1 

I, of wood in a pile 40j ft. long, 6 ft. high, and 8 ft. wide? 
47. A man purohased 75 cords of wood for S3G0 ; be sold the 
following lots, 10 cd. 64 cu. ft., 15 cd. 80 cu. ft., and 11^ cd., aU 
^U|5 per cord ; what did he gain on -n liat be sold ? 
Bib. What would be the cost of sawing the remainder of the 
^^rds, if it is worth 25 cents to mw 2 cd. ft. ? 
^■1, How many barrels of 31 gallons each will be cont^ned is 
Hiter task 3 ft. square and i ft. 3 iu. deep ? 
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50. Wliat was the cost per pound for lead, 5 lbs. to the eq ft( 
to line tlie above tank, if the whole cost S38g ? -^ , ,- 
■ 51*. WhftI part of 1 ni. 5 f. is a m. 7 f. ?>-. ' ' , 

52. Wliut ia the area of a lot oT land 25 chaina long and It 
rods wide? /, _ v 2c 'i^ 

53. How many cubic inches in 2 bu. JJ pk. 2^ qL dry n 
nte, and 5 gall, liquid measure?^ J '^'/ -i, ■^_.^^ 

54. What ia the bill for ^ dozen silver spoon?, each weighing: 

5 OK. D pwl. 12 gr. at $1.50 per ounce, and 2 T. 3 cwl. 2 qr. < 
iron nt $3 per cwl. ? / i i ■ // ^ 

When it ia noon at London, what ia the lime in Lawreno^ 
Mass., 71° 20' W.? ,",7 /*■'"-<■■•■- ^^ ;'': --■■l' 7 ,- 

56r What will it cost lo paper a room 1 6 fY. 6 in. bj 14 ft., ai 
7 ft. high, witli pMper | yds. wide, 8 yds. in a roll, S-7o a roll, bo 
deripg at (lie top of ihu wall being 3 cents a yard, and ove 
ping the paper by the width of llie border, no allowance I 
made for windows and doors ? Ans. S7.72|i 

57. How many rolls of paper, 20 inches wide and 8 yurds lbn|^ 
will paper the walls of a room 18 ft. by 16 ft. and 10 ft. high, !q 
which are two doors, each 6 ft, by 2^ ft., and 4 windows, ei 

6 fl. by 2i- ft. ? / ■■■ 7; 

58. How many cubic yards of earth must be removed to digti 
flitch 3 il. wide and 2^ fl. deep outside of a lot of land 40 rods b; 
88 rods, 10^ ft. Am. 7244 j4 

Note, — In order that the ditch mny entirely surround the land, twUf 
its width, or ft., must be addtd to either iho length or width of itlC 
Innd. Adding it to the width, wo have for the entire length of the d 
3X 40Td. + 2 xSa rd. — 158rd. The pupil will see Hub more dearly bf 
making B drawing of the land and diteh, 
^ 59! How many bricks in the walls of a building 29 ft:. long bf 
24 ft, wide and 30 ft. high, the walla being 2 ft. thick, and tl)(t 
brirks 8 in. by 4 in. by 2 in.? Am. I58,7G0 bricki 

GO. How much carpeting J yd. wide will cover a block S ft 
long. 8 inches wide, and 6 inches liigh ? ,' yi 
— 61. Add J of the month of February, 1800, to ^ of ibe days 
February 25, 1861, to May 6, ld6l. ., 
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Bkfia! "Which Ti-ill cost more, and how much more, 15 tiinea 3 
ewL 24: lbs. of lead at 2£ 4d. a cwL, or 15 lbs. 1 j oe. eilyer &I 
53. 9d. per ounce ? .-Xm' ,'-■.' ■* j^, /?-^. f^. '^ ~ f-<M- 
- 63. Suppose n boat to be moved fonrard through a Elrait 1 
n length, b; steam 100 ft. a minute, by feW 2o it. a minute:, 
1 by the current 30 ft. a minut« ; how long will it be in going 
e length of the strait ? 'J- ' 'i i'^ J.. ■ 

■ 64. How long, if it were moving in t&Q opposite direction, pro- 
pelled only by steam ? /^,~^ .ii" .- nJiA* 
[ 65r What i3 the difference between j- of $10.50 and J of ^ of 

I fia. lOd.? (Ans. inS.) j. '" 
[_ GG; TUc Filehbui^ railroaiJ, 67 m. 6 f. 24 rd. 5iVo /d. long, 

a built for $3540000 ; what was the cost per mile ?^ i '. . J'/^,, 

It 67t How many paving-stones 6 in. fay 8 in. will be Inquired to 

I. 27 rods long by 50 fi. wide? ..- =. ■ i: 

V, 68r A di'uggist bought 8 lbs. Dover's powder nt S2 per lb, Av., 

' ftwl sold it in separate powders, 7 grs. to a powder, at ihe rate of 

i for 6 a.i. ; what did he gain ? Ans. $104. 

•"■"sb! An apothecary mixed 5 J, 1 3, 2 9 of aloes, for wjiich he 

paid SI a jjound, with 7 5, 6 5, 1 9, 12 gr. of rhubarb, for which 

h« paid $4 a pound, anil made of the mixture into pills, which he 

sold ill boxes, 75 grains in each box, for 25 cents a box ; what 

_does be gnin? Ans. $17.80aV. 

* 70r In how many days will a locomotive, which makes two 

( from Itoslon to Providence daily (the disdince from B. lo 

'.being Gl m. 6f. 16 r.), run 5592 m. 1 t 4 r.? -Ii2±i-.- .:(,■ 

f 71! How many cords of wood can be put into abuildling'meas- 

Hng on the outside 40 ft. by 31 ft. and 15 1^, high, the walla 

; 6in.thick? '^^'---i .^ ' -, ,' 

'. What will be the cost, at 18^ cent* per cubic yard, for re- 
iving the earth to build a cellar 12 feet deep whose measnre- 
._ t inside of the wall, which is 3 ft. 4 in. thick, is 27 ft. long by 
5 fu wide/ -'. ;'/ / 

, What ij the average width of a board whose edges are 
ftiglit, Ibe width beiitg 1 ft. 7 in. at one end, and 1 fl. 9 ia. at 



e ottier ? 
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74. Wbiit is the length of a board 1 fl- 8 in. wide, whtcb coa 
tains 38J sq. ft. ? -" ! i ; ■ 

75. Estimaie the cost of feeding a pair of oxen tbroagh ths 
winter of 1863 and 1864, if 1 ox weighed 1772 Iba. and the oihec 
1431 lbs., and baj- was $13.75 per ton. and the oxei 
bwed ^ of their weiglit in bay each day. S 

76. What is the length of a slick of timber which is 17 inchM 
Eqaare, and contains 154 ft. 120 in. cu. measure ?yY f ^ 9 'X 

77. If a druggist sells 1 gross 2 doz. papers of bitlers a day, 
how many will lie sell from the 19th of Dec, 1859, to 15th Mar, 
1860, deducling 12 Sundays? '/ jA^.t^.'^'f'-C'--' ~ - 

78. A man sold a sheep for 1^£, a calf for |£, and i 
for |fl. Jd. i what did he receive for them all?* f.iJ^ ts(./4 

79* What is my tax. on silver, consisting of a lot of s| 
weighing 3 lbs. 10 oz. Q dr. Avoirdupois ; 1 doz. forks weighiif 
2 lbs. 8 oz. 5 dr., basket and other articles of plate weigbint 
2 Ihs. 5 OK. 2 dr., at 3 cts. per ok. Troy, 40 oz. Ti'oy being exempt 

. , ^-«. $2.5^ 

/ 80.* What will be the cost of bricks, at $7 per M., to constrti 
the walls of a building 100 a. by 40 A., 36 fL high, the wal 
being 15 in. thick, in which are two doors each 7 ft. by 3 fl, ^ 
24 windows 3 ft. 3 in. by 6 ft 6 in., the bricks hang al t| 
usual size, and no allowance made for morlar ?i^, ,.,'"'' < 

81t What will the bricks cost to construct the walls and bfi 
torn of a cistern whose inside dimensions are 8 11. by 8 ft. ai 
Cft. deep, the walls and bottom to be 1 ft. thick? 

82^ When snow is uniformly 6 inches deep, how many cuUi 
feet are there on one acre of land ? - 

83' What must be the depth of a ditch around a garden out 
side, 5 rods by 2 rods, the ditch 1 ft. wide, that the earth lake] 
from the ditch may raise the surface 2 inches ? Ans. 1 ft, 11/j ii 

84. How many square feet in a walk around a garden insidi 
and next to the fence, the garden being 27J^ rods long, 20J ri 
wide, the walk being 4 feet wide ? Jni. 6239 B 

85. When it is 7 o'clock P. M. at Boston, what is die time M 
St. Petersburg? 
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8(1? Suppose a. vessel to go np stream by the power of steam 
SI the rate of 16 miles an hour, by f-ail at the rate of 4 miles, 
and lo be set back by tlie current at the rale of 2 miiea an hour; 
ivill another, which is propelled forward a 



of 2a miles an hour and is set back the s 
lake her, if ehe starts 3 hours later? //}_^ . 



J the former, over- 



0. 

considered 



\ 

■ duodecimals; 

r* 914. Duodeeimal Fraotions, or Dttodeoimals, are frac- 
tions nhose denominators are 12 or some integral power of 12. 
They may also be considered as a kind of compound numbe^ 
the values of whose denominations vary by a utiifurm scale of 12. 
' Duodecimals are Eomctimes used in com|juting lengths, Gur- 
\ and Eotids ; but all examples in mensuration can be per- 
l by the use of common or decimal fractions. 
313. The denominations are feet, primes ('), 
thirds ( '"). fourths (""), fifths ('), &c. The foot 
the unit i primes are 12ths of feet ; seconds iSths of primes op 
F.144lhs of feet; thirds 12ths of seconds, 144lh3 of primes, or 
[B? 28tli3 of feet. Sec. Hence, in length, inches are represented 
Hf primes, in suifnce by seconds, and in solids by thirds. 
^FThe marks which indicate the degree of the denominstioiu 
Hn called Indices. 

W S16. Table. 

K 1 foot = 12'. I 1'" — 12"". 

W V= 12". 1""^12'. 

W 1" = 12"'. I etc. etc. 

^L Units X primes, aeconda, &c. = primen, seconds, &o. 

^F Primes (I'll.) X primes (,'^s.) ^^ seconds (i|i«-) 

V Primes (^VO ^ seconds {^fjB.) — thirds (t-^0 

■P Primes (^a.) X thirds (rh^i.) = fourths (jii^s-) 

^V SMOnda (tKs.) X seconda (y^-) = fourths (^irin'O 

^L 30 • Ojitional. 
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9IT< HuodeeimaU may be added, ttihtracltd, multiplied, ani 
divided like compound numbfrs, il being borne in mind that a tuid 
of ang denomination ii 12 lime* one of the next lower demminor 
tion, and j^ of one of the turt higher. 

Illustrative Examples. 



1 



t 



ADDITION. 


subtraction. 


2 3' 8" 4'" 


18 2' 4" 3'" 


6 3' 9" 2'" 


3 11' 8" 4'" 


7 10' 2" 10'" 


^M». 14il.2' 7" 11'" 


An$. 16 ft. 5' 8" 4'" 


Mt7.TIPLlCATI0N. 


DmSlON. 


25 3' 2" 


8)365 10' 8" 4'" 8"" 


7 


Ant. 45 ft. 8' 10"^ 0"' 7"" 


^w. 176 ft. lO- 2" 


Examples. 


1. "What is the 8um of the 


contents of 3 blocks of granite con 

6'", 484 ft. 1' 9", 472 ft. 6'? 

Ans. lOW ft. 7' 4" 6fl 


2. If from a board measu 


ing 31 ft. T, ibere be cut 19 ft. 1 


4" 9J"', what will remain ? 


AM.Uti.TVm 


3. Required iho contente of 5 blocks of marble, each conlMB 


ing 4 ft. 3' 9". 


Am. 21ft. 6' » 



4. There being 679 ft. 7' G" of glass in 29 v 
size, how much glass does one window contain ? 



ndows of 



. 23 ft. 5' 2|i 

5. There are 3049 ft, 3' 0" 8"' of glazing in my dwellii^ 
house and two equal green-houses. My dwelling-house ( 
679 ft. 7' 6" 9'". What is the quantity of glass in each greaii 
houfle? Jj«. 1184 ft. 9' 8" 11'" 

Sf^. It only remains to multiply and divide duodecimak I^ 
duodecimals. These operations can be easily performed, i 
observe that the index of the product of any two terms equal* a 
turn of the indice* of the terms themselves, and the index of U 
fuolient of 9ne term divided by another, equaU Ae difference ^ 
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AgindiMI of the dividend and divisor. Thus, 2' X i"= 8"i 

12"" -H 3'" — i: 

319. MoLTiPLiCATios. 
Ii-i.. Ex. What ia the area of a floor nieaauring 12 ft, 3' in 
leng lb and 10 ft. 6' in breadth ? 

^Cdperatio-i. & X^' = 18" = 1' + 6". We write the 6" and 

^H 12ft, 3' reserve the 1' 10 add with the primes. 6' X 12 ^ 

^P lOfL & 72', which, with the 1' reserved = 73' =: 6 ft. + 1', 

■ a l^~e" which we write in their proper places. 10 X 3' z:i 

j,2 g, 30' = 2 ft. + 6'. We write the 6' and reserve the 

— ;; — 2 ft. to add with the fcot. 10 X 12 ft. ^ 120 ft. ; 120 

128ft. 7' 6" Ant. ft, + 2 ft. = 122 It Adding the partial products 
we obtain for the answer 128 ft, 7' 6". Hence the 

Bulk fob Mcltiplication of Duodecimals. Jhginning 
with the lowest denomination, multiply all the terms of the multi- 
plicand bff each term of the multiplier separately ; divide each 
product bff 12 (except when the product is feel); write the re- 
mainder, and reserve the quotient to add to the next product. 
Give to every term thus obtained an index equal to the sum of 
the indices of its two factors. The sum of the partial jjroducl* 

«be the entire product. 
Examples. 
Multiply 7 ft. 4' l.y o ft. 2'. Aas. 37 ft. 10' 8". 

Multiply 4 ft. 8' 5'' by 3 ft. 4'. Am. 15 ft. 8' 0" 8'". 

3. How many feet of boards will be required to construct 50 
boxes 2 fV. 3' long, 2 ft. 3' wide, 1 ft. 11' high, making no allowance 
for thickness of boards ? Arts. 1368 ft. 9'. 

4. Which will cont^n more, and how much more, a bos 3 ft, 
9' by 1 ft. 6' by 2 ft. 3', or a box 2 ft. 6' each way ? 

Ans. The latter by 2 ft. 11' 7" 6". 

5. "VVIiat will be the cont of polishing a piece of marble on one 
side and till llie edge* at $.33^ per square foot, the marble being 
3 ft. 7' by 1 ft. 9' and r thick? Ahm. $2.3StVb- 

G. How many cubic feet of masonry in a wall 16 rods long, 
8 l1 ff high, and 2 ft. 2' thick ? Ans. 0005 ft. 
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J. What is the cost of kying two floors, each 16 ft, 8' by 12 
6 , at 18 cts. per jq. yd. ? Ahs. S8^3i. 

8. Find the price, ut 524 per thousand ft,, of 3 boards measur- 
ing 03 follows: 17 ft. 11' by 1 ft. 2', 19 ft. 4' by 1 ft. 11', and 23 
ft. 8' by 1 ft. 9'. Ant. 82.343. 

9. How many feet, board measure, in 6 planks 2 in. thick, eac 
«5 ft. 9' long, 6' wide ? (See Art. 213, Ex. 43, note.} 

Am. 154j 1 
S30. DiTistOH OF Duodecimals. 
III. Ex. A plat of ground contains 65 ft. 0' 7" ; its width 
6 ft. 4' ; what is its lenglh ? 

6 fL in 65 ft. — 10, 10 y( 
« ft. 4' ) 63 ft. ff 7"[10 ft. 3* 3", Am. 6 ft. 4' :r^ 63 ft. 4', whid 
subtracted from the d" 
gives a remainder of 1 ft. I 
7" = aff 7" i 6 ft. m 20"=) 
3' X 6 ft. 4' = ly 0", whi< 

Bubtracted from 2W 7" leavB^^ 

r7"jl'7"^19"i6ft.inl9' 
= 3" I 3" X 6 ft. 4* 33 19". Hence the 

RcLE FOR Division of Duodecimals. Divide ike Mg 
term in the dividend by the htghett term in the divisor ; the g\wt{« 
\ciU be the_firsl term in the answer. Muhiply the entire diviioi 
that term, and siiblract the product from the dividend. Divtdek 

before, and thus proceed till all (he terms of the dividend a 

vided. Should there be a remainder, il may b« reduced to nut 
bcrs of lower denominations and divided, or annexed to i 
quotient in a fractional form, havinff for itt denominator t 
divitor expressed in units. 

Ex AMPLE a. 

1. Divide 54 ft. 7' 4" 6'" by 4 ft. 1'. Ang. 13 ft. 4' 6 

2. What 13 the width of a table, 4 feet 3' long, which conlaiq 
14 ft. 2' ? 

3. How many feet of joist, 4 inches wide and 3 inches tliid 
allowing nothing for waste by sawing, can be made from a 
of timber 44 ft. 5' long, 1 ft. 3' wide, and 1 ft. 4' thick ? 

An». 888 ft. 4 
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4 How m^iny blocks of stone containing 1 (1. 11' 5" G'" ci 
^ sawed from a. block containing 11 ft, 8' 9"? Ana, 6 blocks. 

5. Wbat is tbe tliit-kncss of a block of granite, one of whose 

irfacea contains 75 ft, 10' 8", and wliose solid contents are 107 

, 6' 1" 4'" ? A»3. 1 ft. a'. 

331. General Review, No. i. 

1. Reduce 7 £ 3 s. 6 d. to farthings. 

2. Reduce 4876 gr. to lb., etc., Troy. 

3. 4 lb, 9 g, 7 3, 2 9, 8 gr. + 3 lb, 6 i, 2 3, 2 9, 8 gr. — ? 

4. 3 T. 1 cwt. 2 qr. 1 lb.— 1 T. 2 cwt. 3 qr. 7 lb. 8 dr. = ? 

5. Im.— er. 16r. Syd. 1 ft. 8in. = ? 

6. Multiply 2 in. 30 eh. 12 1. by 8. 

7. Multiply 5 y. 212 d. 10 h. 15 m. by 20. (365^ days lo ib« 
■) 

8. DiTide 4 A. 3 E. 24 r. by 9. 

9. In I e. 1. how many feet ? 

10. What part of 1 A. is 3 R. 13 r. 5^ ft. ? 
] t. Reduce | cu. yds. to feet and inches. 

12. Reduce 8' 53^" to the fraction of a degree. 

13. Wbat cost 12 bu. 2 pks. of plums at $.06 a pint? 

14. Tfbat cost 2 qts. Ij pis. oil at $1.12 per gallon? 

15. Required the number of square feet in a garden 4 rda 
Qg and 1 rd. 15 ft. wide. 

IG. How many cu. ft. of space in a ccHnr measuring on th^ 
side of the wall 5 yd. Ift. in length, 4 yds, in width, and 10 ft 
> depth? 

17. Wbat is the difference of time in two places whose longi 
idea differ 7° 8' 4"? 

18. Wlien the difference of time is 3 h. 4 m. 6 s., what la tlu 
fferenee of longiliide between two places? ^"- ~ ' '^'■'" . 

19. How many days from Jan. 5, 1864, to Match 3, 1865 ? .^ i' 
ty For cbangea, we Key. 
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S33. As by the Decimal System of representing nuin1)ei| 
(Art. 23), each lower detiominaiioD is one tenth of the nest bigbe% 
one ten being one tenth of one hundred, one unit one tenth of one 
ten, io one unit may be divided into ten equal parts, or tenlhi( 
one tenib inlo ten equal parts, or hundredths, etc. Thus we havU 
fractional numbers descending from the unit by a scale of teitg. 
Represented as common fractions, tlie denominators of these 
numbers are 10, 100 (10*), 1000 (103), ^ic Hence, 

S33. A Decimal Fraction is a fraction whose denonunatof 
ii some integral power of ten. 

334. Decimal Fractions are generally written like whole 
nambers ; they are distinguished from whole numbers by having 
the decimal point placed at ibeir left. 

333* Decimal Fractions are read like whole numbers, tba 
deiiomination being always given ; this is determined by tbe placa 
of the right hand figure in reference to the decimal point ; thu^ 
.5 is read 5 tenttis. 
.05 " " 5 hundredths. 
.748 " " 748 tbousandlha. 
.0743 " " 748 ten-lhousandtha. 
7.48 « " 7 and 43 hundredths. 
336. NuuEBATioN Table. 
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Exercises trroN the Table. 

' I. Which place at the right of the decimal paint {« occupied hj 

enths? by thousandths ? by milliontha? by billiontha ? by trilliontha ? 

by htindredthi ? by ten-thougandths ? by bundred-Uiouaandths P by 

len-millioiiths P by hundred-niiUioiiths? by hundrod-billiuiitha? 

2. What denoniination occupiea the second place at the right of the 
pointi* the tliird? the tourthP the fifthP the tixthP the first? the 
teventbP the ninth? the eighth P the elevenlh? the twelfth? the ST- 
teciith? 
^■V 337* To read decimal fractions, observe the following 
^H Rule. Jiead the decimal fraction n» if it were a kHoU num- 
^Hfr, giving it the denomiaatioii of the right hand figure. 
H EXKRC1SE3. 

^K Read or write iti words the following: — 

^B' 1. .9. 5. .095009. 

^K 2. .460. G. .37^. 

^V 3. .mm. 1. .0345706. 

^P 4. .05099. 8. .OOOSOOOT. 

Read the following, first as mixed numbers, then aa improper 
fractions : — 

9. 27,5. 13. .700 J. 

10. 2.75. 14. 175.8-f 

11. -885.47533. 15. 250.00551. 

12. 7000.0005. 16. 2505.OOJ.. 
NoTB. — The word uaiU maybe placed after the 7000 in Ex. 13, to 

reading it aa ft mised number, to distinguish it from the 7 thousand ten- 
thousandths in Ex. 13. Read thus in all similar rases of ambiguity. 

Name the terniB in the above examples, beginning at the left. 

Aiie. (Ex. 1) 9 tenths; (Ex. 2) 4 tenths, 6 hundredths, 9 
Ihoosaadtbs ; etc. 

338. To write Decimal Fractions, observe the following 

Rule. Write the figures at in whole numbers, putting the 
decimal point so that the right handfgurt ihali be in the place of 
the denomination named in the decimal fraction, supplying vacant 
ft, if there be imij, with zeroi. 
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152 DECIMAL FRACTIONS. 

Exercises. 
Write the following in figures : — 

1. Sixty-four hundredths, 

2. Nine hundred forty-two thoiLsandths. 

3. Nine hundred forty-two ten^thousandths, 

4. Eight thousand three hundred twenty-five ten -thousancllht 

5. Seventy-five hundred-thousandths, 

6. Seven thousand five hundred-4housandths. 

7. Fifly and four hundred eighty-two thousandths^ 

8. One hundred fiily-five miUionths. 

9. One hundred units, and fifty-five miUionths, 

10. Three hundred thousand eight billionths, 

11. Three hundred thousand units, and eight hillionths. 

12. Forty million eight hundred four thousand and twenty* 
five, and three hundred four thousand eight hundred seventy-five 
hundred-millionths, 

13. Seven million units, and one ten-millionth. 

14. Seven million and one ten^miUionths, 

15. Thirty and six tenths, 

16. Three hundred six tenths, 

17. Three hundred seventy and | ten-thousandths. 

18. Four hundred seven thousand eight hundred seventy-fiv% 
and J ten-billionths, 

KoTE. — Zeros may be annexed or omitted at the right of a decimal 
fraction without altering the value of the fraction, for both numerator ano 
denominator are thereby multiplied or divided by the same number. (Art 
U9, Prop, iu., iv.) Thus, .50 (V\/V) = -5 (A) = .500 {.f^). 

Fundamental Operations. 

339. Decimal Fractions may be written and operated upon 
like common fractions, the same principles being applicable to 
both ; but as they increase and decrease, like whole numbers, by 
a scale of tens^ they can also be treated in all respects like whole 
numbers. Close attention must be given to placing the deeima] 
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330. Addition. 
To add Decimal Fractions, observe the following 
RtTLE. I'lace ike Jigures of the same denomination under each 
ttker ; then add as in whole numbers, ohseroing to place the deci- 
Kal point in ike amount under ikose in the example. 

Examples. 
1. 2. 3. 



6782.2 


8.752 


5.3125 


298.98 


975.84 


807.06848 


4400.64 


35.075 


9.0875 


3034.05 


780.136 


975.00625 


Ana. 14515.87 


//■'■'■..-■' 


,>/;..,'-;^ 


r *■ 


5. 


6. 


1482.9 


.594 


875325.075 


29.7868 


8.594 


8753.25075 


668.47 


3.75 


87.5325075 


4872.001 


.674 


875.325075 


85 69.845 G 


600.044 


8.75325075 


762.4 


600.00449 


39.07528 


6847.9773 


85.8585 


39075.28 


9320.7685 


30.5 


3907.628 



. 8.75 + 90.095 + 840.G007 + 4 + 67304.745 + 190075. 
to007 + 400G.87 + 475.44 — what ? - ■ . . 
,. 8. 4 hundred, and 847 thouiaudths -\- 9 thousand 875 and 4 
iandths -\- 3 hundred 7 and 3 hundred 7 ten-thousandths-^ 6^ 
kousand 200 units, and 62 ten-tkousandtks := wlial? ■' , ' " ' n 

9. 9 hundred units, and 9 hundredths -{- 9 thousand 874 and 9 I 
diousand 874 ten-thousandths + 987, and 49 tliousand 874 J 
hundred-thousandths -\- 9, and 8 million 749 thousand 874 ten- \ 
mtUiontht -\- 9U thousand 749, and 874 thousandlhi -f- 62 thou. ' 
eand units nnd 62 tkoutandlhs =^? /'/'' ■- ' . / . ■/ 

10. 205 thousandlht + 1 ihousand, and 1 thousand 5 ten-thon- 
SOttdlks ■+■ 9 hundred 4 kundred-thousandths + 9 million 407 
thousand unit:<, and 327 hundred-thoutandtJis ■\- 3 thousand S7> 

mtui i hundredths ^= ? '■ , 



i 
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931. SuBTItACTION. 

To subtract dociinal fracliotifl, observe ihe following 
EuLE, Write the iiikrabend bmeatk the minuend, unitt unirt I 
units, tenths under tenths, eie.; subtract as in whole numbers, 
placing the decimal point in l!ie remainder under tkost i 
minuend and subtrahend. 

Example s. 



From 756.875 
Take 97.486 



Ans. 659.3 



56.8507 
38.193 



/." 



6.005 
.02983 



Ans. 5.97517 



— In the 3d example, ss there are no hundred -thousandths to 

mbtroct from, and no ten -thousandths, we reduce one of the thousacdthi 

> ten- thousand IhB, and one of the ten -thousandths to huadied'tboup^ 

I wuidths, and subtract. t^ 

4. From 132.0064take 123.887.5'' ■•' ^ '^ 

5. Find the difference between 30,801 and 308.01. ^ ' '*^ '" ^^ 

6. 275.87—37.15956 = ? -' 'H./'/^'f- 

7. From 2 hundred units and 5 thousandths, lake 209 thou.. 
■andths. l9y- /■''■ 

8. The subtrahend being 784, and 20 thousand 456 hundred 
thousandths, and the minuend 906, and 34 hundredths, required 
the remainder. ■'-' -' . ■','.' i~ ■'■■■ 

9. From two thousand take two thousandths. 

10. Subtract 24073 thousandths from 24, and 73 ihousandtha. 

11. What ia the value of 45 million, minus 45 milliontha 

>,u ■-.':' ■ 

333. Addition and Stibtractioit. 

1. The difference between two numbers is 67.97, the less being 

9874.03; what is the greater? 

2. Tbe difference between two numbers ia 29.875, the larger 
Iwing 1509 ; required the smaller. 

. Tb« compound interest of a certain sum being $1.4416, 
s tbe limple interest hy S.91375 ; what is the simple inter- 
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4. From 64.0125 + .09778 lake 64.0125 —.09778. 

ly For Dictation Exercises, see Key. 

233. Mdltiplication and Division by 10, 100, 1000, etg 
Since numbers increase fi'ora right lo left by a tcale of leu*, 
and decrease from left to right in the game manner, it follows 
that 

Ang decimal number, whether a fraction or a whole number, mag 
he multiplied by 10, 100, or tmy power oflQ,by removintf the dee- 
imat point at many places towardi the right ai there are zerot in 
the multiplier. 

Thus, .3 X 10 = 3. ; .3 X 100 — 30. ; .225 X 100 ^ 22.5. 
334. It rollows, al^, that 

Ani/ decimal number, whether a fraction or a whole number, 
may be divided by 1-0, 100, or any power of 10, by removing iht 
decimal point at many placet towards the left at there are zerot in 
the divisor. 

Thus, 7 4- 10 = .7 i .7 -^ 100 :^ .007 ; 78,4 -^ 1000 — .0784. 
Illustbative Exauplks. 

Divide 58 by 10; 4.7 bylOOj 
83.2 by 1000 ; 18470 by lOOOj 
and give Ihe sum of the quo- 



Multiply S0.7 by 10; 4.75 
1^ 100 ; 13.57 by 1000 ; .375 
,0 ; and give the sum of the 



xjucts. 

OPEIIATIO!!. 

60.7 X 10= 61''. 
4.73 X 100= 473. 
13.S7 X lOOO — 13570. 
.375 X 10 = 3.75 



68. V- 10= 5-8 

4.7 -^ 100= .047 

83.2-^1000= .0832 

18470. -^ 1000 = 18.470 



Sum of Products, 14500.73 Sum of QuotienU, 24.4003 

33S. Examples. 
. Add the following : 

hi. 4.75 X 100; 5.84 X 10; 403 X 10. Am. 51G3.4. 

\% .031 X 1000; 76.218 X 100; 4.0005 X 1000; ,000987 
F 100000. Ant. 11752. 

■ a. 74.7 -7- 10 ; 16.75 -r 10 ; 87 ^ 100 ; 1324 -^ 1000. 

.Int. 11.839. 
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H 4. 756.7 -f- 1000; 20.09 ~- 100; 1800 -^ 100; 175.005 

H 10 ; 397000 -^ 10000 ; .5 -^ 1000. 

^H Note. — Retuin tlic separals results in each of the following eumplOi 

^M and find ihcii 

H 5. Divide 182 by 10 ; multiply that reaalt bj 100 ; divide that 

f hj 1000 i multiply that by 10, and that fay 10. 

OpKltATIOK. 

182 -^ 10 — 18.2 ; 18.2 X 100 =: 1S20. 
1820 — 1000 = 1.8a ; 1.82 X 10 = 18.2 i 18.2 X 10 = 182. 

»18.3 + 1820. + 1.82 + 18.2 + 182 = 2040.22, Am. 
G. Divide 7U6 by 10; divide that result by 100; multiply tbal 
by 10. Sum, 88.356. 

7. Divide 8304 by 10 ; take yj^ of the quotient i 1000 tima 
that result; jJq of this product; -|V of this; divide this by 1000, 
and tttke 100 times this quotient. ' Sum, 9334.975794. 

8. Multiply .648 by 100 ; divide the product by 10 ; moUiply; 
the quotient by 1000 ; take i of ^ oi that product, and ^ fif' 
tJo of this. 

336. Multiplication. 

III. Ex., I. Multiply 1.87 by .5. 

OPEKAnos. If 1.87 be multiphed by S, the product will be of ihft 

1-87 Bame denomination as the multiplicand, or 

■" since the multipUer is 6 Ipulhs, a liumbcr but 

Ant. .i)J5 as large as 5, the product will be but nne tenth as larg% 

and the dccimnl point must he put one place farther to the leit, 

the answer .935. 

III. Ex., II. 

Multiply .012 ■'*'^ multiplied by 13:^ 13G thousandths (.156) 
by .13 .012 multiplied by .13, a number one one-hundred^ 
Ana .00156 "^ hrge as 13, will give a pi'oduct one one-hundiedtk 

as brge, or .00156. 
From these illustrations we derive the following 
BiJLE. MuUipln a» in whole numbers, and point off at maJ^ 
placei/or deciinal fractions in the product as there are placet ^ 
decimal fractions in both the factors. Jf there are not fyun 
iough in the •product prefx leroi. 
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Ant. 5.152, 
Ans. 8.1564 
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. 9.72 X -87^? 
.. .687 X-038 = ? (!' ■■-■''■-■■■- 
r. 95.874 X 4.007 = ? :' ■ ''■'■ /'■ ■• 
\ 5. 308. X .0OG3 = ? ■'■ '- 

6. .000001 X 1000000 — ? /■ 

7. 4.0-2 X 400.02 X •MI2.01 = what ? ' ' 

8. What is the cost of whitewashine; the 
18.75 yds. long, 10.82 yila. wide, at S.015 persq. yd.? /■ "■' ' 

is. "What coat 11 tln>u.=iaiid bricks, at $12.3175 per M.? ■'-'<■ '^ 
10. What cost 635 laths, at $.276 per hundred ? '■ ' ■ 
11. What is the cost of tiling a roof 289 feet long and 54 feet 
wide, at $8.25 per hundred fecL /i j >- 

12. What will be ihe cost of shingling the above roof with 
shifgles which cost $6.50 per thousand feet, the shingles lying 
B third to the weather? , .':■-'-'-■ ' 7 
■ For Dictation Exercises, see Key. 

337. Division. 
111. Ex., I. Divide 3.864 by 12. ^^ 

Since, in the above example, we divide-BfiSi thou- 
, 12 )3.864 sandthaioto 12 equal pBrtB.it is evident ihut the quotient 
L,AttS. .322 '"''^ ^'^ thousandths, and require three decimal places. 
Therefore, tekea the divisor is a jekole 7iumber, the quo- 
mf mutt be of the game dtnominalion as the dieideiid, 
\ III. Ex., II. Divide 1.224 by .3C. 

Here the divisor is not a whole number, 
but hundredths. It. may be made a whole 
number by removing the decimal point two 
places to the right If we also remove the 
decimal point in the dividend two places to 
the right, the divisor and dividend will be 
equally mulliplied, and the quotient resulting from the division will be 
the same an if no altemtion had been made (Art. 119, Prop. 111). The 
dividend now being divided by a whole number, the quotient aiu«t ba 
e denomination as the altered dividend, or tenlhi. 
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From the above illustrations w« derive the foIlowiDg 
Rule. To divide decimal frattions: Divide <u 
tmlmri. If the divisor is a whole viimher, point off 
decimal phccs in the quotient as there are decimal places in tht 
dividend. If the divisor is noi a whole number, mate it a whola 
number before dividing, by reikotn'iiff the decimal point to the righL 
Semove the decimal poitit in the dividend at many places to tht 
right; divide, and point off as many decimal places in the qua^ 
tieat at there are in the altered dividend. 

Note I. — When there is a remainder after all the figure* in the diTi- 
deiid are exhausted, zeros may be annexed, and the divinon continaed. In 
painting off, Ihe annexed zeros must be considered aa places in the div- 

NoTB H. — In the examples in this book, when there is a remainder, tht 
quotient may be continued to the fifth decimal place, if no other direotioa 
is given. 

Ekauples. 

16. 68077-^71.66=? Jiu.96a; 

17. .880351 -i- 897 = ?.''^'^// 

18. .1706 -^ 4.2368 = ? .ffi^. 

19. 56.28 -f-.0056=? /^i ^_ 

20. 10588.1 -1- .4606=? «t^( 

21. .417196 -^58" " 

22. .08 -h 1.6U : 

23. 24000 4- 1.1713 = ? r J. i 

24. 1.3 4- 197.59 — ?..*■■' \' 

25. 828.45 -^ 26.3719=? ' U 

26. 25.25 -H 42993.78=? *'''( 

27. 1203.488-4-28.6^? i' vj 

28. 49.26547,i6-^.075n=?^j 

29. 2464.176-^57.2=?* ".j 

30. 1G4.G156 -i- 1334=:?,/:? 

31. .07091997 ^ 83497=? ■ 

32. 20330.82009-^1.07001 = 
33," Divide 93.75 by 3265096.575, and give three eigaificftal 

gpres in the quotient,.;?;' £'('^ Jy' 



1. 


14.91- 


-7 = ? 


Ant. 2.13. 


s. 


.072 4- 


G=? 


Ans. .012. 


s. 


8.25-^ 


1.5 = ? 


Ant. 5.5. 


i. 3.U4 -J- 


.81 =? 


■*■ 


5. 


.00468 


4- .013 = 


? M 


6. 


6446.776 4- 8 — 


? f . ■■■ 


r. 


180.370 


4- 1.625 


= ? ///. 


8. 


579 -i- 


.075 = ? 


Ans. 7720. 


9. 


6.9705 


4- ,45 = 


/f . 


10 


.0033 


4- .011 = 


? -^ 


11 


1.29- 


■..33=? 








Ans. 4.03125. 


12 


.705- 


- 7.5=? 


Ans. .094. 


13 


3 4 29.9 = ? ^n 


.,10033+. 


14 


20 4- 


.013 = ? 








Atis. 1538.46153+. 


15 


4000.3 


-i- .048 - 


-? : ' 



-V'i' 



ftEDUCTION, 



1S» 



4. Find the product of the quotients of the following to 9 
:cs: .65084958 -H 3-69; 40 -^ 5000y"iV^- - - ^ 
15* What 13 the quotient of 1.497 -i- ('260.401 — 13.02) ? ^^ ' ^' 
ler Required the product of the quotients of the following:. 
11 ten millionths -7- 107 ten thousandths; 2012 millionths -j- 



,.,^ 



I?! Divide 600 by .006, multiply the quotient by .05, and by 
I product divide .005, Hi •' ''- / 
"hat (1 -^ .002) X (.9 -^ 50) = ? ^'■ 
?9: (80.481825 -J- 89.325) X (9617.5168 -^ .47896) 
|0. Required the product of the sum and difiereuce of tjut 
owing: 856494-^839.7; .0094658-^9.4. (To 6 places.) AMt^y 
11' Divide the difference of the above quotients by their sum..i l 
y For Dictalion Exercises, see Key. 
18. Reduction of Common Fkactions to Deciual 

Fractions. 
[i.L. Ex. Reduce J lo a decimal fraction. 

OrEKATios. J^;Jof7; -J of 7 ^=: no whole ones, with a ro- 

) 7.000 maiiider of 7, which reduced ^=70 tenths (7.0); 

I of 70 tenths ^3^. 8 with a remainder of .6; .6^^ 
60 hundredths; Jof.60::=.07 with a remainder of 
( .04=40 thouaandlha ; \ of .040 — .OOj ; .'. -J ^ .875, Hence the 
Rule. T» reduce a common fraction to a decimal fraction: 
mux zeros fn llie numerator, find divide it by the denominator. 
int off at inany decimal places as there are zeros annexed. 

ExAiirLES. ifV 



.B75, Ant. 



to decimal) , 
3. Ant. .375. 7. ^. "itli. .O^^g. 

j^o- Am. .35. 8. 1^. Ans. .00125. 

j§jj. Am. .024. 9. 8}. Ans. 8.75. 13. J. Ans. .166-h 
btVv 10- l^T^B- 14- 3V 

f|. Jiw. 3.0625. 11. 1.00^. 15. -i\. 

6j. ^n*. 5.125. ji«s. 1.0012. 

C. Reduce to decimals, sod add, \, xfl^^i ^ih^s- 
7. Reduce to seven places, and add, 1.82^, .009^, and 

^^- ^. 

f^ For Dictation Eserciiei, jwe Kef. 
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SI39« Reduction of Decimal Fractions to Commo^i 

Fractions. 

III. Ex. Reduce the following to common fractions: .75; 
i)125 and 6.25 

OpeI 

.0125 = ^JJ^ = ^.^n,. 

6.25 = 6^ = 6 J, Ana. 
Hence the 

Rule. To reduce a decimal fraction to a common fraction : 
Represent the decimal fraction in the farm of a common fraction 
having for its denominator 1 with as many zeros annexed aM there 
are decimal places in the decimal fraction^ and reduce the common 
fraction to its lowest terms. 

Examples. 
Reduce to common fractions, ^ . . 



1. .0625. Ans, ^, 

2. .0025. 17^ 
H. .00064. . y 



4. iMlb.Ans.^.] 7. 3.1^. 



8. 1.0 A- 

9. 1.00689331 f. 



5. .08 j. Ans.-^* 

6. AbJ^. -^^- 
For Dictation Exercises, see Key. ^ ' 

340* To add or subtract decimal fractions terminated bj 
common fractions : Reduce aU the decimals to the same denomtnO' 
Hon ; then add or subtract as by Art, 143 and 144 ; thus, .3^ -f- 
^3^ = what ? .3^ -f .831 = .33| -f .83^ = 1.16|, Ans. 

Examples. 

1. Add .087^, 9.0J, .7^, 275g, and .0^. Ans. 285-25495/^ 

2. Add 19.37^, ICO/^, and .041 6J. "T- V"/ / 

3. Subtract .05555| from .3333^. ,^ *' ' i 
4? Subtract 1.207624^ from jj. :■ - ^ r.^' 

5.* .3i + .6§ + .83^ + .285714? + .571428^ + .63^^ := ? 

341. Circulating Decimals. 

If the denominator of a common fraction (when the fraction is in iti 
lowest terms) contains any prime factor besides 2 and 5, the traction i» 
not capable of being entirely reduced to a decimal form. 



.K. 



CIHCULATING DECIMAL1. 



IGt 



la redticing such fractions, if the division be c Atinued, the same Sg- 
11 recur again and again in the deciniiil fraction. Thcac frnclion» 
ve called Repeating or Circulating Decimals. The figuies 
irhich rejieol are called a HBpetend. i 

A Repetend is diatiiiguished by two dots written nver the first and 
lut of the figures that repeat } thus, ^| = .297297+ = .297. 



34 3C Examples. 


Reduce to decimal fractions, 




1. i. Am. .3i or .3." 

2. 3. Ans. .6^ or .6. 

3. J. ^ns. .83f or .83. 



Seduction op Circolating Decimals to Com- 
mon Fractions. 
n be proved that the Repetend of a Circulating Decimal 
l^ua's a fraction whose numerator is the rt-petend, and whose 
uiominator is as many 9's us there are places in the repetend. 
[ence the 

Rule. To reduce a Circulating Decimal to a common fraction : 
^ftrpna the repetend as a commott fraction hoeing as many 9's 
W the denominator as there are Jigures in the repetend, and re- 
lics. If any part of tlie decimal fraction does not repeat, annex 
<» reduced repetend to it, and change the complex fraction thus 
kained to a simple fraction. 

Note Circulating decimals may be added, Bubtraeted, multiplied, 

d divided, by first reducing them to common fractions. Other processei 
ight here bo given, but the icasoning is too abstruse tor an ckmeiitarj 1 



III. Ex,, I. Reduce .03 t. 



III. Ex, II. Reduce .16 to a 



fraction. 
,b9=^ = -t<^, Ans. 



' 10 



10^ 



Examples. 
B«duce the following to commoi) fractious : 



DECIMAL FRACTIONS. 



1 .6. 



Jtm. |. 



i. .428571. 



.714285. 
3. .issi 6. .2142857. 

344. To Reduce Compocnd Numbebs to DeciuH 

Fbactions of Higheb Denomuiatioks. 
III. Ex., I. Keduce 2 d. 3 nr. to the decimal of a shilling. 
Opekatios. Since 4 qr. equal t d , there will be J as mauj ^ 

413.00 qr. as qr., or J d., which equola ,"J 

12 2.75000 d. 



this, with tfaa' 
2 d. given, eqnals 2.70 d. ; since 12 d. equals 
shilling, there will be ^^ as anny shiUings as d^ 



' I JZ291G »., Atui. 

Ill, Ex., II. "What ta the value of 3 rds. 4 yds. 2 ft. 
deciinal of a i-od ? 



ttlW 



4.BG6M+yd. 



Since 3 ft. equal 1 yd., there will be ^ ai 
many yds. oa feet, or ) yds., which eqtulj 
.6 yds.; thi«, with the 4 yda. gi\;en, eqiia 
4.6 yds. ; ^ce 5J yds. equals 1 rod, thai 
will be rj or ^j OB many rods as ydl,, &II. 



IJ 9.3J333 4- half yd . 
3.84818 -j- rods, A^. 

From the above, we deduce (he following 

Rule. To reduce compound numbers to decimal fractions i 
bigber denominulions : Divide the number of the lowest deaoi 
iualion by what it taiei of that denomitialion to mate one of t 
next higher ; place the qaotteiit at a decimal fraction at the rig 
of that higher ; to eoaiitiue till all the terms are reduced to I 
^nomination required. 

Examples. 

1. Keduce 7 d. 3 qr. to ttie decimal of a £. 

Am. £.032294- 

2. Reduce 3 do. 22 h. 4 m. 46 sec. to the decimal of a week, 

Ans. .56 wt 
a Reduce 5 cwt. 3 qr. 10 lb. to the decimal of a ton.i9Xi'l 
4. Reduce 5 cord ft, 12 cu. feet to the decimnl of a. cord..*)S 
fi. Reduce 10 oz. 5 pwt. 12 gr. to the decimal of a, pouiid.>! 
6. Reduce 80 cu. ft. to the decimal of a cord. .Ci-&f,(rtf^(Ji 




RED Urn lUN 



f 7. "What 
gcimal of a 

. "Wliat part of 

. What part of 

10. Eeduce 7 S. k 



the value of 2 fur. 7 rd. 10 Q. expressed in the 



] 



s 3 R. 1 ". r<l. 6 yd. 8; ft. ? ' S ?" *''' ?'^i- 
to tiie decimal of a great ciKie.,^^i~;. p— 
ty For Dictation Szercues, jee Key. .^ 1 .;^ 



4«E. To Heddce Decima.1. Fkactions op Higher Db- 

" MOUINATIOMS TO WhoLB NuMBEnS OF LOWEB DeKDMIKA- 

TIONS. 



III. Ex. Reduce .13125 Iba. Troy l< 



,, &e. 



Smce 12 oz. =: ] Ih., tliere will be 12 times as 
many ounces ns pounds, = 1.5T5 oz, ; since 20 pwL 
;^ 1 oz., there will be 20 times as many pwt. u 
ounces, ^^ 1 l.o pwt. j BJnee 2-1 gr. z^ 1 pwt., there 
will be 24 times as many grains as pwt., ^ 12 gr. 
jJTif. 1 oz., 11 pwt., 12 gr. Hence the 



gr. 12. 

Rule. To reduce decimal fractions of higher denominationa 
to whole numbers of lower denominalions : Mtdtiplt/ the dedmiJ 
fraction by lehal it taken of the next lower denomination to mate 
a ttniC of the denMdnation of the given decimal, pointing off of 
in multiplication of decimals ; so eontimte liU the number i» 
reduced at low as is required. 

Examples. 
iduce to whole numbers of lower denominations, 



. .8975 of a week. 
Ant. 6 d. 6 h. 46 I 

. 6.C24 £. 

.0074023 tb. 

.75875 Ga hhd. 
I. .375 of a. fiitLom. 



6. 1.0004J. of a bushel. 

7. .319{|ofabb). (31 gall.) 

8. ..578 cord. 

D. .075C of a degree. 

10. 2.834 of 1 Bolid yard. 

11. .086 of a Julian year. 



r For Did 



n Enerciaes, see Key. 



IM DECIMAL FRACriONS. 

346. Questions fob Review. 

Wlat are Decimal Fractions? How are they generally ^ifa^n! 
how read ? How distinguished from whole numbers ? Which figure 
indicates the denomination? What is the name of the first place 
at the right of the point? of the second? third? fourth? fifth? 
sixth? 

Which is the place of thousandths? of millionths? of billionfhs? 
of trillionths? 

Give the rule for reading a decimal fraction. 

Read 7.05 as a mixed number ; as an improper firaction. 

Read .20 and .21 so that they may be distinguished. Read .604 and 
500.004. 

Is the value of a decimal fraction altered by annexing ciphers? 
What is changed ? Why does the value remain the same ? What is 
the effect of placing a cipher between the decimal fraction and the 
point ? 

Give the rule for writing decimal fractions. Rule for Addition $ for 
Subtraction ; for multiplying by 10, 100, 1000, &c. ; for dividing by 10, 
100) &c. ; general rule for multiplication. 

Illustrate the rule by an example, and give the reason for pointing 
off L* 

Give the rule for division of decimals. Perform an example to illus- 
trate the rule, and explain. When the dividend does not contain the 
divisor what must be done ? 

Rule for reducing common fractions to decimals. Illastrate and 
explain. 

Rule for reducing a decimal to a common fraction. Illustrate and 
explain. 

What fractions cannot be reduced wholly to the decimal form? What 
are they called ? 

What are the repeating figures called ? How is a repetend distin- 
guished ? 

Rule for reducing circulating decimals to common fractions. 

Rule for reducing a compound number to decimals of higher denom* 
inations. Illustrate. 

Rule for reducing decimals to whole numbers of lower der.jomina< 
tions. lUustraUf. 



I 



UISCELLANEOCS 
347. MiSCELLANEODS ExAMM.ES. 

What IB the amount of 3.75 tons, .035 toaa, 1.17| tons, and 
U 3 qr.? 6. J/'i/'j'^^vi.J 
^ What will betbe interest on $585, for 6 days, if the interest 
|1 be$,001? ,V ,^ v/' 
What ia the amount of ?75823 for 7 y. 3 m. 15 d., if the _ 
of $1 for the same lime be $1.5104H;g? //^/---i. S>X .^/^ 
L. At $1.33^ a pair, how many cases of shoes, of 63 pain 

can be bought for $036?//-^ 
S. How many acres of land in a lot which is 105 rd. 4 yd. 1^ 
long, and 100.356 rd. wide ? 

Required the price of three boards at $.03^ per sq. ft., the 
being of the following dimensions: 17.75 H. b/ 1 fl. 3 in. ; 
ft. 10 in. by 1.87i ft., and 13.5 ft. by .9163 ft. 
F. What ia the amount due for tlie following ? 
6i\l0 ft. of boards at $20 per M. 
700i ft. " " " 22.50 per M. 
U ft. " " » 36 
. If 3 hhd. 42 gall. 2f qt. of molasses cost $92.64, what !■ 
price per hhd. ? 
. What is the cost of board for 7 y. 10 m. 18 d., at $200 p 

What cost 
10. 9 gall. 3.4 qt. of vinegar, at $.12 J per gall.? 
n. 30 ch. 1 rd. 15 I. of a canal, at 83550 per mile? 

12. 5 bu. 2 pk. 3 qt.of wheat, at $1.25 per bu.? 

13. 47 gross, 10 doz. pens, at 4 s. 6d. per gross ? 

14. 6 lb. 7 oz. 6 pwt. 7 gr. of gold, at $1 6.30 per or. ? 
15, 17J yds. of ribbon, at $.19 per yd.? 
.6 12J doz. chairs, at $1.90 apiece? 

17. A road 9 m. 3 fur. 123^ rd. long, at $2475 per mflc? 

18. 12520 oranges, at $2^ per hundred? 
19. 3 cwt. 40 lb. herring, at 12 s. 6d. per owt.? 
U. At a pet hu. how many bu., pk. and qt. ci 
tU£7i ? 



IM ntACTICB. 

21. At 1 a. 9 d. per lb. what cost 3580.5 lb. bidea ? $ I ^9i^''i 
21 if 5 lb. 5 oz. of betf cast (i.5G4^|, what is the price ptf 

23. Bequired the cost of 10 gall. 3 qt. 1 pi. of oil, at 2 s. 61 
per gall. H^ fi, ^.(. } ^X- 

24 If 25375 feet of boards cost 1240.535, what is the pricf 
perM.? S "/Ji ■ 

25. What is the cost of 7 5. 5 3, 2 9, of medicine, at *.0G per lb.?, 

2C. How many cords in a load of wood, C.5 fl. long, 4.8 !i. wide, 
and 3.2^. ft. high Ky?3./4 ^^'-M 

27. How many casks gauging 10.485 galL can be filled from a 
JlOgshead gauging 83.88 gall. ? V f\-^ j.- j 

28f What will be the cost per sq. yd. if •157.675 are pwd fo* 
laying 4 pieces of sidewalk, measuring as follows : 40^ fl. by 4 
(1., 75 ft. by 7.84 ft^ 8 ft. 10 in. by 4.5 ft., aDd 100 ft. by 
18.S7ift.? 



fm- 



PRACTICE. 



Al 



9A9, Fraoticg is the process of finding the Talne of B 
q'lontiiy by operating upon an assumed value, or by combining 
Ihu values of convenient parts. 

III. Ex., I. Wliat cost 5750 lbs. tea, at 37^ cts. per pound? 



t $1 per lb. will cost $dT€0. 

$.25 " " "^ of 5750 = 14b7.au 

.121 " " " 1 of 1437.50 r^ 718.75 

$^luG.25, Ant. 



SOOO lbs, at .37^ will cost 500D X ■'^''^ = $1873, 

500 ■' ■' ■' " " ^5 of 1875 = 187.30 

£jO '■ " " " " \ of 187.50 =: 03.7J 

CTSO Ib8..iit .37^ per lb., = $^1^9.25, .<ln» 




^^^^^P FbACTICB. Ita 




Ili,. Ex, n. What ii the price of 17 A. a R. 25 rds. of land. 




U $200 per acre ? 

OPEEATHKt. 




■ If the price of 1 acre « «200. 




^P the price of 17 acres will be 17X200— 3400. 
■ " " " 2 roods '■ " i of 200— 100. 




^r " " 1 " " " j of 100= 60. 




■ 20 rods " " 4 of 50 = 25. 




V " ■• " 6 " " " J of 25— 6.25 




mt " " ■' 17 A. 3 R. 25 rds. — $3581.25, Ant. 




H^ Jll. Ex., in. "Wliat cost 5 T. 13 cwt. 1 qr. 10 lbs. of hay, al 




^%16.C7 perlon? 

If the price of 1 tan = $16.67 




the price of 6 tone niH be 5 X lG-67 ^ 83.35 




" " "10 cwt. " " i of 16.67 — 8.335 




u 1. .. 3 .i .. .i ^ of 8.335 — 2.500+ 
» « " 1 qr. " ■' } of ^ of 8.335 — .208+ 
" '■ " 10 lbs. " " i of .208 = .083+ 




" " " 5 T. 13 cwt. 1 qr. 10 lbs. =!S94.476+,^n*. 




Tll. Ex., it. What cost 8.96 bbls. of flour, at 99.87^. pel 




"^'^ Or=B.r,o,. 




The cost of 8.96 bbla. of flour, at $1 per bbl. — 88-06 




• " " ' $10 " " — 80.60 




" " " " " $.12i - 1.12 




" " " " ' " $0.87^ •' " = ita8.48, Aru. 




III. Ex, T. What cost 17 yds. of velvet, at 3£ 5s. lOd. ytt 




xd? 




ITyds., at3£, willcostl7X3£ = ai 

« " "S... " " 17xi£= 4 5 

^^^^^— •• " " lOd., " •• 17Xi'<-=0H 2 




^^^^K'» ydfc, at 3£ ds. lOd., will tost £55 10 2 Aiu. 


J 




■ 



PEAcncE. 

949. Tablk of Aliqcot Fabts. 



cr.». 


ot.t 


on SMlUng. 


WmTm. 


Of»Cwl. 


«„» 


tu. 1. 


.. *. «. 




C«.,r. loD 


0..lt «!. 


B. !«. A 


» = i 


10 = i 


8 — i 


10 = 1 


2 = 1 


2 = 


»H= i 


6 8=1 


4 = i 


• = 1 


' = i 


1 = 


sa = i 


a = 1 


3 z= i 


4 = 1 


20 = i 


82^ 


20 = 4 


■J = t 


2 = I 


2 2= ) 


l^= i 


20 = 


ini= i 


3 4 = J 


H = ^ 


2 =A 


10 =A 


"=, 


t2i= i 


2 6=) 


I = A 


1 l=A 


8»=A 


8=* 


10 = ^ 


2 =A 




1 =A 


"> =A 




8* = A 


I =A 










e* = A 












8 = A 












? = A 













) 



NoTi. — This table cnn be pioflublf extended hj the papil to o 
4pnotnitiationa, kb Time, Length, etc. 

330 • EXAIIPLES. 

WLal is tlie cost of 

1. 3 T. 1.1 cwt. of hny, at 812i per ion? ^ns. $45.6115. 

2. 13 cwL 3 nr. 15 lb. of cotlon, al $8.06^ per c-wt. ? 

Ans. »112.068t 
S. 200 yd. 3 qr, of Barcenet, at S.12J a yd.? Ans. S25.09g. 

4. 7 lb. 10 o*. of tea. at $.50^ per pound ? Am. S4-289i^. 

5. A farm of 40 A. 3 E. 31 rd., at 882.50 per acre? 

Ans. $3377 .659J. 

6. 1872 lbs. of butter, at 16§ cents per pound? Ant. 8312. 

7. 25350 ft, of gas, at 3^ mills per foot? Ant. $84.50. 

8. 5 T. 12 cwt. 2 qr. 6j lb. of hemp, at $180 a ton?j.'f.. ■ 

9. Fencing 180 rd. 3 yd. 2 ft. of road, both sides, at $1.25 
^rrd.?. ■ Jf^y.\ A'j 

10. Fencing a fequare lot of the above length, at S.90 per rd.?, 

11. 3 pk. 7 ql. of berries, at 82 a bushel? , , _ 

12. ItiEuhng B hoiue 5 y. 7 m. 20 d.,at $6.66| ayear'^ (30d. 




^m BEKERAL HSTIEW. 161 

13. 12 boxes of shoes, each containing 48 paire, mt $.93{ [w 
pair? S'/i~'' ■ ...J 

14 17 cd. 7 cd. ft. 8 cu. ft. of wi»d, at $5.52 per cord ?^ r'rfi/^^ 

15. Board for 9 w. 4^ d., at $i.75 per week ? /■ • ' ■■ -^ + 

16. 7i do*, knives, at $3.75 a dozen ? -' ^ ■ ■ '^t, 

17. 3J yd. of eiik, at 81.12^ per yard ? / 3. i^'f ^ 

»18. Mating 7 m. 7 f. 35 rd. of railroad, at $650,000 per mile?/^ 
19. 6 Lhd. 42 gall, of wine, at SU0.I5 per hogshead? ^' ?i-^. 73 
20. 75 cwt. 7.5 lb. of tobacco, at $18; per cwt.?^-^'^ ■ ''l^, 
21. 7 lb. 7 oz. 2 pwt. 16gr. ofsilver, at S12.87iperpound('J*;!^''/j 

22. If the interest of $1000 for 1 year is $105, what would ba 
the interest of the same sum for 3 y. 8 m. 24 d. ? '■ • 

23. What is the amount of my salary for 3 y. 4 m. 25 d., at 
$600 per annum ?,'..'' ■,,.-. , 

24. The rent of a musical instrument for a certain time was 
$60, the rent being $6 per quarter ; what would have been the 
rent for the same time at $7 per quarter ? at S5 ? at $8 ? ftt $3 ? 
at $9? at $10? at $7^? at 84^ ? at $12J^? at $1 per month? 
at $1^ per month ? Sum of answer*, $740. 

25. What cost 587 lb. of soap, at 1£ Ss. 9d. per cwt. ? . . . 

26. Whatcost 17 T. 9 cwt.3 qr., at 5£ Ss. 8d. per ton?" ■> .. 



Note. — Fot fuither examples that may be performed b; Praettce, tba 

fiarefened \a Art. 247. 
JKSl. General Heview, No. 5. 
PART L 

1. MuWpIy 675 by ^, the product by 100; divide the Iwt 
product by 1000, this quotient by A.; multiply the last quotient 
fcy a^ij, and add the five results, l ^ ''''-' 

2. Frwm .1 lb. take .0678 lb. 

a Multiply 3.05J by .056J./' ' '" 

4. What is the cost of 84 ft. of twards, at $20 per It? $ 

II. .007644 -i-3fi^?.t3ii ■' - -■ 
6. 8.052-^.0044 = ? /S5C 
7. 10.-rl000 = ?.e/ 
8. 4)65455^.065 = ?/. (30/ 
9. SeAaix /a to a dednuL OiH' 



/.f>9 



I 



OENEKAL HSMByr. 



1 



10. ^ + .92f = ? A-l* w 

11. What it the cost of S [^ 7 qt. of p«as, at $3.75 pa 
huhel? S'--'---^i 

1 2. Bedoce .87&3| dbg. to whole nambers of lower denomiu- 

13. Reduce .015 and .0096 to common fraction8i"'-s7 '"■ 'B 
14! Reduce .39 and .3432 to common fncLioiu..i?' ;|3 V^=l! 

PABT n. 

1. IVhat U the lai^est number that will exactly divide 475200 
tod 216000? 

2. In 324 eheets of lead, each 12 in. by 8 in., ^ in. thid^ 
liow many solid inches? 

3. In 20692 sq. rd. how many acres ? 

4. Reduce 19 h. 12 m. to the fraction of a day. 

5. What is the 5th power of .09 ? 

6. 50.76§ + .834|+.0J — ? 

7. If 6 yd. of cloth cast %h\, what will 14^ yd. cost ? 

8. Add \£.,^ s., and * d. 

9. Reduce .31 pt. lo the decimal of a peck. 

10. How many inches in length of that which is 8f in. ii 
breadth will make a square foot ? 

11. Reduce ffir '° ^ decimal fraction. 

12. Carry out the following bill: — 

FRAMKI.IN, Dee, 14, 1864. 
B. Frank Watson, 

Bovght of B. CoOLiDfl^ 
J0850 ft. Boards, at til. per M., . . . 
8000 " " ■' 19.375 « ... 

2500 " Lathing, " 4.75 « ... 

1500 " Shingles, "6. « ... 

250 " Plank, "13. " ... 

1250 " Timber, « 12.80 " ... 

4220 BrickB, " 12.50 « ... 

Received payment, 

'^uz CJiungcB. tux Kej. 



PEECENTAGB. 



PERCENTAGE. 



The subject of Fercentags compTiaes operations in 

.redths. Per cent,, from the Latin per, by, and cenium, hnn- 

, signifies by Che hundred ; thus, 4 per cent, of any number ' 

quantity is ^Jj of lliat number or quantity. I 

may be expressed as a decimal fraction, aa a 



iraction, or by the u 
per cent, is wri 



5 of tlie following f 



.04 



3i " •' " " .03J " 
1-^ » " " " .01^ " _ 

i " " « ■ " -m " , 

ExAMFLEg. 

Represent the following rates decimally: 



?i, % ; thus 

r 45&. 

3i96. 

1%. 



. S%. Ant. MA 
. 20%. Ant.. 20.\ 

933. III. Ex. 



106^. 



4. l|5i. 

5. Gi%. 

6. ;i9i. 

Reduce 5 per cent, to its lowest 
S%-^^ = i^,Ant. 



Examples. 
e the following rates to their lowest t( 



. D0%. 

75%. 
40%. 



Ans.-^„. I 



5. 12i%. 

G. 8i%. 

7. 163%. 

8. S3J%. 



. Ex. Reduce ^ lo a per cenL 
8) 3.00 

.37^ = 37^%, Jn». 



9. 125%. 

10. (521%. 

11. 87i%. 

12. Sli%. 

L (Art. 238.) 



i^ PEKCEliTAGK. 

Examples. 
Reduce ihe following fraclions to a per cent:^ 
1. -fa- AfU.30%.] 4. g. 1 7. J. 

s. /a. I 6. fi. I 

SjEA. Ili.. Ex. Find the complement of 15 per cect.ilt, 
what it wanta of being 100 per cent. 

100^0 — I5fo =S5fc.j7i». 
Examples 
Find the complement of the following rates:— 

1. 92%. Am.B%.\ 4. 83i%. I 7. 18J9&. 

2. 51%.^iM.49%. 5. 87i5(,. 8. 56f5&. 
.1. 11%. 1 6. 33^55,. I 

336. To Find ant Peb Cent, op a Ncmbkb. 
III. Ex. What is 255^ of 76 bushels of grain? 
76 bu. X .23 = 19 bu., Ana. 
fc =J; iofl6bu.= I9bu., Jna. 



Hence the 
KuLE. To find any per cent, of 
rate per cmt., erpretttd deeimalh/. 



, nurabtr: Multiply hg th* 



What is 

1. Bfo of $800? Arts. $64. 

2. 5% of 324.40? ^n». 16.22. 
a. 20% of 875 men? 

At)!. 75 men. 

4. 7 J% of 800 trees ? 

Ans. 60 trees. 

5. 12%of78bu.?-in*.9^.bu. 

6. i% of f 14.40 ?J»iJ(. $.108. 

7. 44% of 12£. 6s.? Am. lO^s. 

& aafijtof*85? J»M.»:99j., 



9. 5% off? Aru.J^ 

10. 4%ofllO%of®750? 

11. ifo of$200.75?^/-S''3il 

12. 4i% of 1000 gall.? ^S-§- 
IS. 10% of 49£. 7a. 6d.?-4'£.'r^ 

14. 665% of 8 d. 5 h. 36 m. itr, 

15. 1% of3 cwt. 2qr. (inlbsl 

16. 7d%o{8ii6f 



r 
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17. What IB 25% of 125% of 75% of 50% of 384 inches F-Ji-*- 

18. Fanner F kept 75 sheep kst year, and eold the wocd fo» 
40 cents per pound. He buA 20% more sheep this yeiir, and 
hopea to sell his wool 80% higher. How many sheep has he ? . 

Wiat does he hope to get per pound for wool? ^^ ^ctyx^^-Y'^i 
P la. Ifl2i% of $97.60 be lost, what will remain ?/?rf-.?/i-^ 
\ 20. TheownerofatieldorwheaCallowa 8J% ofttiewheatror 

harvesting ; what will be the owner's Ehara if 60 bushels are 

har%'ested ? /J" f" ^^<. 

21. I had $125 in bills on the Cochituate Bank when it failed. 
I received 50% of this in good money from the bank, and after- 
wards 25% of the remainder; what did 1 lose?-'''''' ''> 'j~ 

22. A and B had each $2800 hequeathed to them. K gained 
15% on his bequest, and B lost 12j% of his bequest. How much 
had AandB then ?o<./5AJ.l?. ^S$-'ii~0. 

23; Carefully compiled statistics show that in 18G0 in the 
United States J% of the population died from intempemnce, that 
J% were sent to prisons and almshouses, that §% were made 
orphans, that .001% were murdered, and .001^% committed 
iucide,from the same cause. Considering the population to have 
a 30000000, what was the number of victims in each ease ? 
n all ? '^f ^^.^^5 .71; S tU f^:: 'ti ^'"- SSO.TOO in all. 
4. A rope 12 yds. long shrank 2 j'% on being wet. Kequired 
;ngth after shrinking, //rg V ''. 
S5. If ft yard of cloth shrinks 6% in length in sponging, what 
•t of a yard in length will it be after sponging "ijt'- l ,- f 
. If the cloth is a yard wide, and shrinks 6% In length and 
in width, what will a yard contain after shrinking ? 

Am. Hr, yi 

SI. "What would a yard have contained if it had been li yds. 
- 9/ Lx^. , 

i. How much cloth originally IJ yds. wide will be required 
lake a suit of clothes containing full sq, yds , if llie cloth 
tchased Ehrinka in sponging 10% each way F Aru. 6^ yd& 
IT IKctation Exercises, gee Key. 



■ BS7. To FIND 100% KNowiNa A Cebtaim Othzb ^ 

B III. Ex. $25 is G2^% of what Rum ? 

■ If J23 is ^ifv of some number, 15& is ^|Of J2fi, and lOO^&fc 
100 X Vsl "f *2a — 840. .4,M. Or 

6^1% = f. If 82a is j, i i< J of »S6, and J is 8 X i of «2S, &c 
Hence the 

Rdlb. To find lOO^f. knowing a certain other %: Divide tU 
ven sum hy the given number of ^, and multiply by 100. 

Examples. 

1. S31.35 13 &% of what sum? Ant. 9627, 

2. SU.Oi is 12% of what sum? Ant. S117. , 

3, 153000 men is 9f, of what number? Ant. 1700000. 

4, 381 /u miles ia 11% of what number? Ans. 3470 milec. 
6. 250 is ii% of what? Ana. GOOD. 

6. I is 15% of what? Ana. 2|S. 

7. &i£. 148. i3 87^% of what sum? Ant. 96£, IGs. 

8. 75 is 37J% of what sum? 

9. S700 is 140% of what sum? Ant. $500. 

10. The sum of the ages of a father and son is 44 years, the 
id's age being 10% of the father's; what is the age of each? 

Note. — 44 ypars = the father's nge, and 10,* more, = }^ of lie liither'i 
[e; .-. I.« = ^^jOf 44, and IMS = 100Xy}b°* ** yeKra = 40 yeM«, 

bther'a age. 

11. Having lost 12J% of my money, I have $84 remaining j 
what had I at first? 

NoTB. — Tho complement of UiX a 87i.« = j; ,-. 8 X J^ of 84 = 
|9S, Atu. 

12. 1865 bushels is 25% more than what number? 

13. £67.76 is 12J% less than what? 

14. $4.14 is 3J% more than what? 

15. A bankrupt is allowed lo cancel all his debts hy paying 40 
cents on the dollar ; what did he owe to a person to whom ho 
paid S2OOO.20 ? 

16. An etiomey receives $1.26 for collecting a bill which ii 
jf^ of the bill; what was tha amount of the bill? 



PEBCENTAGE. 



^^^^V PBRCENTAOE. 




-l 


IT. Drew out ^5% of my deposit in a 


bank 


of (his I hare 


mt SoOO, which is ifo of what I dre 


nr ou 


; what have I 


luining in the bank? 




Am. $37,50a 


18. A gain of l&\^s% in the popnlntio 


of Ihe United States 1 




B popuktion in 1830 ? in 1860 ? 






1 J»(#. 13000000 in 1830; 34000000 in 186a J 


19. 8% allowance ia given a debtor for 


mak 


ng present pay- 


tnt of a debt due at a future time wjthou 


interest; the amount | 


a is $322,675 ; what was the sum due ? 




A... J350.625. 


^- For Dictation Exercises, see Key. 






SS. To FIND WHAT Per Cent, one Number 13 of J 


Anotueu. 




1 


ti,!.. Ex. What per cent, of $50 is SI 


? 


1 


\15ia\iaf $50 ; ^, reduced, equals 30% 


Ajia. 


Hence the 1 


iRuLE. To find what % one number i 


s of another: Divide ^ 


number txprcsting the part hj the ttv 


mber 


witii which it it 


pared, eonlinuing the diviaion to the ha 


idredtks' place. | 


Examples. 






t. $23i9 what 5^ of S02? 




An/. 25%. 


». $15i3 wiiat % of $80? 




An,. 181%. 


8. What % of $18 is Sets.? 




Ane.i%. 


t What % of 10d.is2w. Id. 




Ant. 150%. 


5. 5 oz. is what % of 4oz. 7 pwt. 12 gr. 


? 


Am. I14f% 


6. 4;Jiswhat % of 15? 




Ant. 30%. 


7. What % of 48 doz. is G doz. ? 






8. What % of 1600 men are 1000 men 






B. What % of 1 dr. is 1^ oz. indigo? 






10. Whftt tfc of 1 doz. is one score? 






U. What % of 1£ is 1 s. 






12. From a cask containing 120 gal. of oil, 6 gal. leaked out] !j 


Bt <^ was lost? 






13. A field which yielded 90 bu. of rye 


last 


year, yields 128 


this year; what is the gain % ? 






■erm. Jiff — 90 = 38, the Bain i |J = 4Q» 


Ant 


A 


^^1 


m 


^^^^1 



PERCENT AOB. 

14 If goM and silver coin Lave 9 parts pure metal to 1 pari 
aBo? wlwt It of the coin is alloy ? Am, 10%. 

la. In ft cl«ss of GO pnpib 5 errors were made in spelling 1 
wntd each : required ihe % of errors, Ahs. 8J^. 

16. Sub£«quejtlly, in spelliog 10 words each, upon ihe slat^ 
UiG same class made S3 errors ; required the ^ of correct spelk 
bg. Ans. 9ii%. 

17. Of a certun fum 16 acres are pasture, 30 acres wood- 
land, 12A. IR. acorn field, 70 A. a wheat field, 6 A. 2 O. k 
potato field, and 8 A. 1 R. a garden ; what % of the whole farm 
beadi part? 

18. If wood, which should be cut 4 ft in length, falls short 3 
in., what ^ ehould be deducted from the pric6 ? 

f^r For Dictation Excicises, see Key. 

9S9. MlSCELLA.yEOCS EXAUFLES INVOLVING PnOFIT AMP 

Loss. 

1. A lot of coal cost S7.50 a ton; for what must it be sold to 
gMD 33^% f Ans. $1(V 

2. Bought 40 reams of paper at $2 a ream ; at what j 
per quire must I sell it to gain 20 ^ on the cost ? 

Jns. 12 cenl« 

5. Wliat most I ask apiece for lamps that cost $4 a dos., that 
X may make 23^ ? jim. 41^ c 

4. Sold nulmogs at 40 cents a pound, and lost 20% ; what di4 
they cost per lb. ? Am. 50 cenU.' 

6. Sold a carriage for $240, which was 40^ less tlian it coA] 
required iho cosL Ans. $4U0k. 

6. Lost $15 by selling a watch at 25% below costj 
the cost? Ans. $6% 

7. By selling a lot of goods for $27.60, I gain 15% ; whal diS 
J give for them ? Ans. $24« 

8. If, by selling gloves at 60 cents a pair, 20% is gained, wliat 
Was the cost per doien pairs ? Ans. $i, 

9. What would have been the cost per doz. if, by selling then. 
kt 60 cents, 6^-% had been lost? Aiu. ^7.& 



PROFIT AND LOSS. 177 

10. 'What was my property worth 10 years ago, if it hoa sinc4 
creased 100%, and tl is now worth $7000 ii.^j ■' ■ -■ 

11. Whut must be ihe amotint of my sales for a year, that 1 
lay clear $800 at a profit of 16% ? -y i 

12. If I pay 45 cents a pouod for lea, aod sell it at 56 cents, 
•hatfc (lo 1 gain? 

S6 — 4J = n, the gain on 45; \i reduced ^ 24f5J, Jn*. 

13. What % is gained by selling goods at 10 cents a yd. which 
Kt 8 cents? Aiu. 25 fe. 

14. What 'fc will be lost by selling a book for 75 cents which 
oat 80 cents? Ans. 6J%. 

15. If I buy a horse for £75, and sell him for 9120, what is 
Ihe % of gain? Ci' '^^ c~ 

16. If $1000 be paid for a lot of goods, S640 be received for 
le half of iliem, and $300 for the remainder, is there a gain or 
IBS, and what fo' 6 ''/ '■'' (-^"^ - 

17. Bought paper at 31.75 per reQin, and sold it at 20 cents 
Bf quire ; what % did I gain ? /-^' - tJ- ■'/r- 

18. What fo ahonld I gain by selling at 1 cent a sheet? ■ ' ' > 

19. Bought 150 beeves at the rale of $42.50 each, and 800 
keep at Ihe rale of $4.50. I sold ibe lot for $10300 ; what did 
gain fe ? 

20. By selling wood at $G.50 per cord, I gain 30% ; what did 
give per cord? ^. 

21. Bought a cord of wood for $5, and sold 2 cl.ft. for $1.62^} 
Irhat was the gain % ? ' ^ ^ 

22. If a grocer buy 15 cwt. 3 qr. 20 lb. of coffee at $9 per 
ft., wbat would he gain or lose ^ by selling the lot for 
107.35? '.., ; 

23. What fo is lost by selling a lot of goods for j of iheir 

24. What fc is gained by selling a lot of goods for 2 times . 

25. What was the cost of a lot of hind which, aelliug at 20 % 
"low coat, brings 8240? '.; .-;;), 



I 



f Jtlf INTEBB3T. 

26l What was the original value of a share in a bridge, vMdi, 

selling at 35% more than it cosl, brings $780 ?^^ '^^^4- 

27. Bought a cow for 387.50, which was 164% o»ore than he» 
real worth j what was her worth ? J /^r 

28. A grocer, after losiog 11% of his apples, haa 133.5 bhU 
of apples left ; if they cost him S2.50 per bbl, for what i 
they be sold per bbl. that he may lofie nothiug upon hia purch 

29. Bought and sold 250 lbs. of fish and gained $3.75, whidi' 
was 42J% of tlie cost, what did the whole cost, and what did 
Ihey bring per lb.? . ,V-/-<," ^ • O-i " / ■ '^ /, 

Note. — Furthi^r enRRiples In Profit and Loss will be found in Uiac^ 

Itneous Examples ia Perwntage. 

INTEREST. 

a certain per cenL of a sum of mooeji 
ptud by the borrower to the lender for its use. 
The Principal ia the money lent. 
The Amount ia the sum of tlie Principal and Interest. 
The IJegal Bate ia the rate per cent, per annum established 
law. 

TTauiy consists in taking more than tlie legal rate. 
Note. — The laws often impose heavy penalties for usury. 
361. The legal rate is 5% per annum in England, France, 
and Louisiana; 7% in New Yorlt and several of the Western 
and Southern Stales; 8% in the Gulf States, excepting La.| 
6% in a majority of the United States, including all of V. 
land, and in Ireland, Canada and Nova Scotia. 

In many of the Stales higher rales may be received by agreft- 

ment; in California, any rale. 

KoTG I. — In this book, 6p£ will be nnderitood where no ^ i« 

JVor* IT. — Susinessmen reject milla from the product* when leu &■■ 

4 and call 6 or mott 1 cent. In t^s booV nOO^ ue i«Uua&, 



METHODS OF COMPUTINO INTEREST. 
, First Method or Coxpvnxa Iktebest. 



r 

^^ At G^,the interest on $1 for 1 year, or 13 months, is 6 cents. 
^Hf for 12 months the interest is 6 cents, for every 2 monlha it 
^Hl I cent ; for every 6 days, wbich is j^ of 2 montlis, the interest 
^Bl T^ of 1 cent ;= I mill. The interest will be in the same pro- 
hibition for a longer or a shorter period of time, and for larger or 
■mailer Bums. 

III. Ex. What is the interest of $200 for 5 y. 7 m. 19 d.? 

I 

^B RuLK. To find the interest on %l for any lime at 6% : Taie 
^"B.ft'me* as many centt at there are yeart, one half as manjf centt 
at there are mont/it, and one tixth a* many milla as there are dayt 
given, andjind their sum. 

To find the interest on any number of dollars : Multiply tkt 
tU ^ th* interett of ^l for the given time. 



itof$l forSy. =5 X $06 — $.30 

" " "7 m. =31 X .01 — .035 

" ■' " 19d. =4 X .001= .0031. 

" " " fi y- T m. 19 d.= |7|5^ 

"$200 ' =200X-338i^^^-633J, Jn* 

Benee the 



Examples. 
Find the interest of Jl for the following times ; — 



L 



5. ly. Im. lOd. 

G. The amount of %\ for 1 y. 

8 m. Am. $1.10. 



1. 1 7. 3 m. 6 d. Ans. «.076. 

. 4y. 16d. Jnjr. 1.242^. 

1.3. 4in. 5d. Am. «.OiiO|. 

1-4. Im. 25d. Ans.%m^. 

7. What is the inlereat of Jl for 16 y. 8 m.? Am. t\. 

& What is the interest of $300 for 2 y. 5 m. ? Ans. S43.5ft ^ 

. What is the interest of Si.20 for 3 y. 6 m. 12 d.? < 
10. What is the amount of $1000 for 7y. 10 m. 18 d.? 

Ans. «li7a 



m 




FZRCENT.WE. 


9tNB. 


Skcomi) Method of CoMPDTn«o Intkkbst. 


We 


see 


by En. 7, Art. 262, that the interest of 51 for IGy. 


Bin, or 200 monilis, is [he same as the principal ; this is true of | 


•ny B 


m 


It 67o. Upon this fact is based an ingenioQs snd 


practical m 
The foil 


elhod of computing interest. 

wing table shows the relation which the interest bean 


to the 


principal at G^p for various periods of time : — | 






Table. 1 


Inlere»t for 16 y. 8 m. or 200 m. = PrirttipaL 1 
« •■ 8 y. 4 m. or 100 m. — J do. | 


u 


» 


4 y. 2 m. or 50 m. = \ do. 1 


u 


« 


2 y. 1 m. or 23 m. = ^ do. | 


I 


„ 


ly. 15d. orl2|m 
5 y. 6 m. 20 d. or 66J in 

2 y. 9 m. 10 d. or 33^ m 
ly. 4 m. 20d. orlfijin 

8 m. 10 d. or 8^ m 

3 y. 4 m. or 40 ra 


id^ 

J do. 


" 


" 


ly. Im. 10d.orl3Jra 
1 y. 8 m. or 20 m 


lofjdo. 


" 


". 


6 m. 20 d. or Bf m 
3 m. 10 d. or 3} m 
10 m. 

2 m. or 60 d. 


JofAdo. 

JrfAd.. 

= iti'- 

Jo'A"'"- 

= ,h, do. 


I 


I 


1 m. or 30 d. = ^ of y^ do. 

^m. or 13 d. = i of tW do- 
in., or 12 d. = iofT^do. 
im.orlOd. z= lofTkio- 
im.or 6d. =V,of,i,or^A^do. 
-^m.or 3d. = iofi^d'*- 
Am.or 2d. =. i-fTi-Wdo- 
^m.or Id. = iofW^do. 


Toobta 


n the interest at 6% by this method for 200 months, 


20 months, 60 days, or 6 days, nothing is required but remw- 
ing the decimal point ; facility in computing for any other period 
«f time, depends upon tvMividing the given time into eonetjritfd 
Jgclors and mu/Cipki of 200 monlfis, 20 monlAt, 60 di^s, or f 


^ 
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III. Ex., I. What ia the interest of $480 for 1 y. 3 m. ? 


1st Metbod. 


2b Method. 


, $480n)ullipliedhy 


Principal, ' CI), 8481 


.073 int. of $1 for 1 y. 3 m. 






Int.for lOm.^of (1)=(2), 34 


2400 


*■ " 3 m. lofl2)zz(3), 12 


• 3360 






'■ " ly. 3 m. =iln*.$36 


$36,000. Am. 




III. Ex., II. Required the amount of $872.32 for 6 y. 2 m. 1 


id. 

lar Met BOO. 


2D UETI[0D. 


$BT2.32 mult'd by 


Principal (1), $872.32 


1.371am'tof«lfor 
6y. 2m.6d. 


Int-forSOm. }of{l)— (2), 218.03 


■■ " 20 m. ^o{{l)~{3), 87.232 


87322 


" •■ 4 m. |of(3)=(4), 17.446 


610624 


" " 6d. T^of(l) = (5), .872 


~ 261696 




87232 


" " 6y. 2 m. 6d. Jns. $H95.95a 


ftl93.fl5072, Am. 


III. Es., in. Find the interest of $762.75 for 3 y. 10 m. 1 


Pi. 1 


Isr Uethod. J 


762.73, multiplied by J 


.3341, inL of «1 for 3 y. 10 m. 29 d. M 


635621 M 


soaioo ^^^M 


22882A ^^H 


^^H 


Jm «170.119-|->nt. of $762.73 for 3 y. lOm. 29d. ^^H 


3d ^^^^I 


Principal (1), $762.73 ^^^1 


InLfor40m.| (1) 3:= (2), 152JS ^^^ 


» ■• 6|m.iof^of(l)^{2), 25.423 1 


" " 6d. „\;t, (l)-t4), .762 1 


" - 3d. i 


(1) = (5), .331 ■ 


" » 3y. 10ni.29d. ^w. $179,118+ 1 


-^' J 





PERCEMTAQE. 
ExA.ItPI.BE. 

1. Find ihe interest of tlOO for 1 y. 4 m. Jm-U. 

«7 .5.08.1 for 1 y. 8 m. 6 d. jba. »7.583. 

3. »987.35 for-ty. 2 m. 28d.A i '. 

136.18 for 3 m. 7 d. _■ y 

*96.34 for 1 ra. 10 d. / -^'V i f: ^ , 

6. »130.50 for 2 y. 9 m. 13 d-\K>'' ' '-^ ' 

7. »800.20 for 3 y. 4 m. 12 i'V 

8. »16J*2 for 9 m. 27 d. '■" 

9. «l">00fcr3 y. 10 m. 2d. 

10. $23.50 for 1 y. 1 m. 1 d. - ^ ■ . f 

11. Find the amount of" $14.98 for 2 y. 6 m. 29 d. 

Aiu. «17.2dft 

12. Find ihe amount of $490.82 for 4 y. 7 m. 17 d. /--> 

13. Find the amounl of 197.65 for 5 y. 11 m. 14 d. / ":= ■ vJ^ 

Bftl. To FEND IntEEEST A.T AHT OTHER RaTK THUT 6j| 

III. Ei. What ia the interest of $490 for 1 y. 5 m. S* i 

Prindpal, (1),$ 490. 

Int. for 1 yr., .07 X (1) = (2), 34-30 
" " 4in., lof(2) =(3). 11.4334- 
" " 1 m., \ of (3) = (4). 2.858+ 
■■ " 24 d. i of (3)' = (5), 2.29g4- 
« " 1 y. 3 m. 24 d.. Ana., $ 50.877-|- 
RuLE I. To find interest at any % : Find the interest fof 
fear 6y miiltiplffing the princijial by the given rale ; aadfromlAi 
iTttereit compute the interest for the gieen tiiae, by Practice. (At 
i49.) Or, 

Bulk II. Find the interest at G%, and increase or dimini^ 
thnt ijUertsl os the given % i* greater or lets than G%. 

Thus, for 7 % take 7 times i of the interest at 6 %, or add J 
for 5 '/b take 5 limes i of ihe inlerest at 6 %, or subtract Jj {<a. 
7i fo take 7J times { of the inlerest at 6 /c, or add I, &c 




SIMPLE INTEREST. 



t1 



f 8837^6 for 3 y. 2 mo. at 7%. ' " {f 

Ant. $185,614+ ■ 

2. Interest of 8400.08 for 2 y. 4 m. 2 d. at 9^ 

Jn*. S84.216-f, -"I 

3. Amount of $640 for 1 y. 6 m. at 7%. Ana. $707.2o4-. 

4. Interest of 875.85 for 10 m. 3 d. at 9%, " ' 

5. Amount of $416 for 3 y. 16 d. at 7%. 

6. Interest of $450 for 5 y. 4 m. 3 d. at 8' 

7. Interest of $658 for 9 m. at }%. Ans. $2.467-f-. " 

8. Amount of S325 for 3 d. at 7^^. Ans. $325.]96-|-. ^ f 
^^ 9, IntereBt of $896 for 2 y. ^ ra. at S^^t- Ans. $131.8224t'/ ^^ 
^K 10. Interest of $187.50 for 2 tn. 12 d. at 10%. \, 






363! To FIND Interest on Kkglisb Curkenct. 
[iL. Ex. Find the interest of 10 £. 15 s. 6 d. for 16 yr. 10 
i at efe. 



10 £. 15i. 6d. = 10.775£. 
10.775 £ multiplied by 

1.01. in terest of I £ for 16 y. 10 m. 
10.88273 £ — 10 £. 17 r. 7 d. 3+qr., ^n#. 
Hence thfe 

KirLE. Rednee the sMUing«, ptnce, and fartXngs to the deeu 
mal of 1 £t (Art. 244), compute interest ai in Federal Moneg, 
and reduce the decimal of 1 £ to $. rf., ^c, (Art. 245.) 

t Shillings, pence, and farthings mdj he reduced to the decimal of a 
pound by inspection as follows : 

ItLUSTBATios. ^'oH half the mtmber of even ihiUingi tenthi, 

6 a. 10 d. 3 Tbi. -. .296 £, mid the odd thilling, if any, 6 hundredl/u. Re- 

^~~ S 3. == .25 4"^e pence andfaHhingt to farthingt, and call 

10 d 3f. = 43f. = .M5 then.thau>andth>, adding om lo the numbet 

.: 5 a. 10 d. 3 f. = .299 £. wAni >'( exceedi 12, and 2 when it exceedi 30. 
The decimal of a pound mar be Tednced to ihilliiigs. pence, mnd &>• 
, Oungs, u follows ; 




andfav J 



|a percgntaqb. 

Examples. 
Find Ihe 

1. Interest of 10 £. 15 s. for 2 y. 9 m. 10 a. 

An>. 1 £. 15 &. 10 i 

2. Interest of 17 8. for 1 y. 1 m. 4 d. 
8. Interest of 241 £. 10 s. 6 d. for 1 y. 
4. Interest of 15 £. 7 s. 10 d. for 3 y. H m. 14 d. at i%. 
6. Interest of 27 i. 7 s. II d. for 1 y. 7 m. 18 d. at 5%. 

6. Amount of 20 £. 8 b. for 4 y. 2 m. 27 d. at 8%. 

7. Interest of 482 £. 10 s, for 3 y. 2 m. at a rale equal to 1 
ilhilUng on £1. Am. 76 i. 7 s. 11 i 

16. In romputing interest, it is oflen necessary to find llie 
Umo between two dates. Tliis may be done by subtraction, a^ 
" rt. 204, or mentally as follows: — 
III. Ex., I. What is the time from May 19, 1860, to Mar. 
1,1862? 

From May 19. '60, to May 19, '61, = 1 y. 
From May 19. '61, to Mar. 19, '62, = 10 m. 

From Mar. 19, '62, to Mar. 28, '62, = 9 d. 

FromMny 19, -60, to Mar. 28, '62,— ly. 10m. 9i.,Aiu. 
III. Ext II. What is the time from May 19, '60, to Mar, 
15, '62? 

From KIny 19, '60, to Mar. 19, '62, as above, =: 1 y. lOm. ; but to I 
Mnr. 15, "02, it being i days leis, it is I y. 9 m. 26 d. Hence 

Rule I. fXnd the number ofyeart and montht between Aefird 
datt and the same day of the month in the eeeond dale. If thit 
/alls short of the true titae, add the difference of dayt ; if it 
reaches beyond it, subtract the difference of days. 

Rule II, I'ind the number of years and ENTIRE caleruLv 
ntmths between the dates, and then the remaining days, (p, 329,) 

NoTB. — The answers given in the book are by Bule 1. Aniwen 
obtained fay ioU rules arc given in the Key. 




CaO nery tenth 3 ihitlingi, and t^ry S 
hundredttii, 1 ihiBing. Call thi ronoiiofrr 

farthingt, ntbtrmting ! if tha nvn&a 

33fiir. =-8d.t &i. ceed«\1, ttiulli/ iHic«<U'i&. 
II B. « d. 1 tu. 




SIMPLE INTEREST. 



18) 



It U ju°t ki compute interest by the exact number of daja in each eal 
tBAu monch. This is the meihod employed by tbe United Slata Oof 
Bnment and IhroughDut Qrcat Britain. For method of compudng intn 

rat T^%, see Appendii. p. 335. 
I3S7. Miscellaneous Examples. 
What is the ititerest of 
■^1. 9270.87 from Oct. 17, 18G0 to Dec 28, 1863? 

Ans. S5I.961-h 

[a. $400.37 from Mar. 14, 1857, to Sept. 9, 1839? 
Arts. »59.722-l^ 
3. #1000 from Nov. 11, 185C, to Aug. 15, 1862, at 7% ! 
Am. *403.277-h 
4. tl9.80 from OcU 15, 1859, to Apr. 19, 1860, at 5«^? 
Am. $0.yO& 
6. »130.16 from Feb. 7, 18S6, lo Dec 1, 1870. nt 8% ? 
A>xs. SJ0.154+. 
6. 199.99 from Jan. 15, 1860, lo Mar. 10, 18G3, iit 3^^ ? 
A,u. $9,457+. 
7. JG2.50 from Aug. 3, 1862, to Apr. 11, 18G3, at l^tfe ? 
Ans. *3.229-f- 
& $175 from Dec 4, 1861, to May 1, 1864 ? ^ ' ' ' -^^ ,^ 

9. »2000 from Sept. 8, 1859, to Jan. 3, 1861 ? ' ■ *" ' 

10. tl20.90 from July 10, 1865, to Feb. 2, 1868, at 9f& P^l'-Si? 

11. $456.82 from June 15, 1830, to June G, 1865, at 1 ^ lir^V- 

fFind the 
»«, Amount of *365 from Dec 12, 1860, to Mar. 7, 1861. 
A,\s. $370,171". 
I 13. Amount of 158.80 from Nov. 1, 1844, to Feb. 1, 1849, 

14. Interest of $40.75 from Aug. 19, 1835, to June 17, 1838, 

^■15. Interest of $150 from July 5, 1860, to Mar. 17, 1862. 
^B'16. Intetvst of £1000 from July 8, 1858, to Mar. 5, 1860, al 

■^■^^' " ■ 

■"17. Amount of 430£.7s. 8Jd. from July 15, 1870 to Out 5, 

^874, at 12^. A^t.%Vi.l.%t,.^^ V 
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JSr IntereBtoflSi. 10b. from Dec 28 to Jan. i,hyiheeit 
iu'j)ber of days. Ans. ^ d. 1 ■\-i 

19. Interest of SI 600 from Aug. 10, 1864, lo Jan. 1, 1865, hj 
Hie exact number of days, at 5j$. Ans. 832^ 

20. A mp.n gave his note (Art. 268) May 7, 1830, for SISIH^ 
ttith interest ; whiU gum would discharge the note June 2lt 

, 1834? Ans. S3245.*0. 

21. In settling with A person, Jan. 1, 1859, I found I oirei" 
a S387.20 ; for this sum I gave my note on interest at 7% \ 

I what should I pay to discharge this note Oct. 20, 1859 ?i(^S-9H 
: 22. There are two notes, one dated Jan. 19, 1850, for (375.88f 
thu olhiT dated May 19, 1851, for $76.19 ; what is the a 
uf both notes Jan. ], 1852, each bearing interest from its date? 

23. Reed and Prescott bought goods to the followiag amouati, 
ogTwing to pay 7^ interest from the date of purcha^ : July ^ 
1864. Wro : July 28, *235 ; Oct. 2, «206. What will be thf 
wuminl Juv.- Jan. 1. 1865? Atts. 6937.3GB-f- 

H", What is the balance of the following account Jan. 1, 1868^ 
Wld ^jo to whom, reckoning interest on each item fi-om in date! 



Leomaro Habkis 
lit 1° % "i''' Martin Lracoi^. 



d 






I II 1861. 

>i-HWOO !l Feb. 16 

t20()0 il May fl 

■:■.'.>, 00 " SepL U 



By Oats, 
" Hay,' 



. Due M. Lincoln, $301.(0$, 



Li: 



Cabot in the following account, Oci 
1 the date of the items : — 



JUtMCK Lu 

Da), h% vith Geo. D. Cabot. 



|)|W. «lJt»»M**. fUTfiSa I Apr. 24 By 
f y *^ ' ^^"^ laBSjSa ,1 M»y Ifl " 



I 1^ tM* «f tkia «c««MDt ibciws whkt goods HuriB hu bougU 
•te\ thttVMt^iKlhtbai Mid to Lincoln. 
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K- tARTIAL PATMBNT8, 

B Notes. 

^P68. A. Promissory Note, usually called a yhte, is a 

krritteD promise to pay money or merchandise for value re- 

(reived. 

S69. The sum promised is called the Principal or Face 
of the Note, and should be written in words. 

STO. In order that a note shall draw interest from date, "with 
interest" must be inseried in it; but notes on (femanrf, without 
interest specified, draw interest from the time payment is de- 
manded ; and notes on time, from the time when due, if not then 
paid, though interest is not specified, 

3V1. To be negotiable, i. e^ transferable or salable, a note 
must be made payable " lo order" or " bearer." If " to order," 
the bolder cannot transfer it without endorsing it, I. e., vrriling 
hia name on the back of it. 

The endorser of a note becomes liable for its payment under 
certain circumstances. lie may endorse, without becoming lia~ 
ble, by writing above his name " without recourse." 

373. According to custom, and, in many Slates, by law, a 
Dote is not considered due till three days aflcr the time specifier) 
for \\A payment. These are called days of graoe, and interest 
is taken for them. 
KoTX. — A note is said to mature when it becomes due. 

Partial Payments are payments in part of notes ot 
r obligations. 

To compute the interest on notes, when partial pay- 
e been made, observe the following, called 
The United States Rule. 
« amvunt of the sum due from the time iiilereil com- 
a time of tie frel payment ; subtract the payment, if 
ha ifderesl, and consider the remainder a new prin- 
e amount qft/iis new principal from the lime o 
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JiTa payment to the time of the second; tuhtrael the uemi pa^ , 
ment at bfjiire, and to proceed to the time of tetlUng the note. 

2. By the decisions of the United States Cuurt, w," 
meni will not carivel tlie interest due, interest is comptUed m li 
principal tin ta^ieiit tumt have beta paid to cancel aU thtit 
terest due, when all tlie paymeiits are subtracted from the 
due as if paid in one sum. 

KoTE.^ When partial paymmti aie made, the Bccount ii luptbyfl 
tpiing ihe Bamo, with theii datci, on the lutck of the note, 
are called endoriemtnCi, 

Examples. 

1. Suppose a note for $1908.43, dated Aug. 9, 1851, to be on 
interest till Feb. 15, 1852, when a payment of $1732.59 b made: J 
what sum will remain due ? Ant. $234.d9l| I 

2. Suppose the above balance ($234,991) to remain on inlet^ 1 
eat till April 3, 1853, when another payment of $50 is made) 
what will then be due ? Am. $200.97. 

8. Suppose the balance (3200,97) to con.?nue on interest la 
Jan. 9, 1860, what will be due at tliat time ? / i' p - :' i, "i 

4. A note for 875.83, with inlcrest, is dated Jan. 19, 1850; 
suppose $13 to be paid July 15, 1850, what will remain due?(Hi 

5. Suppose 340 of the above balance to be paid April 13, i 
1852, what will then be due ? ,^JU>-(?^ _ ':', I 

6. If this balance remains on interest till Febi 7, 1653, wliat ] 
sum will then be due ? Ans. $31,105+^ ' 

7. A note for S50, dated Jan. 1, 1862, is on interest at 6jJ 
till April 15, 1862, when a payment of $25.87 is made. What 
lum will remain due ? ;' V ■ .' . 

8. If the balance of the above should remain on interest at lyfM 
till Jan. 13, 1863, what will then have to bo paid to disclia^fl 
the note ? ^ '- - H 

PsOMissOBr Note. (Art. 268.) I 

9. $300. Philadelphia, April 5, 1857. I 
On demand, I promise to pay E. Tarnum, or bearer, thrffl 

kundred dollars, with icterest, value received. C. J.Pi>TTf|fl 
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On the above note were tbe following endorsements: — 
Received, Mny 29, 1860. $217.49. 
Apr. 23, 1862, $50. 
What will be the balance due on the aboT« note Decembei 1* 
1869? Atis. $153,273 



frincipal, $300. , on interest from Apr. 5, '57. 

Interest on principal, . 56.70 , to May 29, '80, (3 y. 1 m. 24 d.) 

Amount, $356.70 

lit payment, .... 217.49 

2d principal, .... $139.21 , on ititereEt from May 29, '60, 

Interest on 2d principal, 15.869 . to Apr. 23, '62, (1 y. 10 m. 24 d.l 

Amount $155,079 

2U payment 50. 

3d principal $105,079, on interest from Apr. 23, '62. 

Interest on 3d principal, 43.196 , to Dec. 15, '69, (7 y. 7 ra. 22 d.) 
Amount, $153,275, J it^. 

10. SIOOO. Burlington, Ocl. 5, 185i. 
For value received, I promise to pay to the order of Joseph 

Tf. Battles, one thousand dollars, with interest, on demand. 

J. BuSNEtL. 
ENDOBSCMEKTS. 

Beceived of within Dec. 8, 1854, -5125. 

" « " May 12, 1855, 316. 

" " " Sept. 2, 1855, 417. 

« « « Mar. 9, 1856, 100. 

What balance remained due June 15, 1856? Ans. $93.3.53-j-. 

11. $700. Lancaster, ^pri7 5, 1847. 
On demand, with interest et 7^, we promise to pay H. K- 

Dlitbb, or order, seven hundred dollars, value received. 

Wakben Bubton & Co. 

ENDOltaEMENTS. 

Received of within, Oct. 29, 1850, $217.49. 
" " " July 23, 1852. 200.00. 

Wbat remained due Dec 12, 1859? Ant. $81<.68L 
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Note. — In the following examples in Partial Payments, consider eack 
note to be o9ft demand with interest from its date, luiless otherwise specified. 

12. A note for $960 is dated Nov. 16, 1855, on which waa 
paid $140, Nov. 11, 1856; $80, July 30, 1857; $70, Jan. 2, 
1858; and $100, Dec. 1, 1858. What balance is doe Oct M^ 
1859, reckoning interest at 7% ? An$. $806,077. 

13. $350. Bristol, April 5, 1850. ; 

For value received, we jointly and severally promise Jomr 
Xnqalls to pay him, or order, three hundred fifty dollars^ on 
demand, with interest at 5^ per annum, after three months from 
date. Hood & Bishop. / 

On this note were the following endorsements : Nov. 1, 1852, 
received $87; March 7, 1855, received $150; Feb. 19, 1858, 
received $115. What was due Sept 15, 1862 ? Ans. $125.61-|^ 

14. A note for $935 is dated Sept 1, 1855, on which was paifl 
$125.75, Jan. 15, 1856; $250, March 25, 1861 ; $300, May 10, 
1861. What was the balance due July 1, 1861 ? An8.%5Ad.7l3, 

Opekation. 

Principal, $935. , on interest from Sept 1, 1855. 

Interest on principal, . 20,881, to Jan. 15, '56 (4 m. 14 d.). 

A.mount, $955,881 

Ist payment, .... 125.75 

2d principal, .... $830,131, on interest from Jan. 15, '56. 
Interest on 2d principal, 258.724, to Mar. 25, '61 (5 y. 2 m. 10 d.). 
Interest on 2d principal, 6.225 , to May 10, '61 (1 m. 15 d.*). 

Amount, $1095.08 

2d and 3d payments, . 550.00 , both required to cancel interest 
3d principal, .... 545.08 , on interest from May 10, '61. 
Interest on 3d principal, 4.633, to July 1, '61 (1 m. 21 d.). , 

Amount, $549,713, Ans, 

15. $ 500. Salbm, April 1, 1855. 

For value received, I promise to pay W. J. Rolfb, or ordei; 
five, hundred dollars, on demand, with interest from Oct. 1, 185& 

Irenas Edwards. 

• See Art. 274, Rule, 2d Clause. 
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PERDOBSEIIENTS. 
Received of the within, Apr. 1, 1856, tl2. 
" " " « Apr. I, 18.(7, SilOO. 

" " " " Apr. 1, 1858, $100. 

ff hal is due June 1 9, 1858 ? Ans. S303-G4f4, 

16. A note for tlOOO is dated June 1, 1800. The t-nilorse- 
merits are: 875, paid Aug. 1, 1860; |ll25.75,paid Dec. 15, 1860; 
*250, paid Feb. 25, 1866; and *300. paid Apr. 10, 1866. What 
will be due on this note June 1, 1866? Jns. $J4'J.713-|-. 

17. A note for »790, dated Oct. 9, 1862, is endoi-sed Sept. 6, 
I8t;3, with «320; Jan. 30, 1864, witli $10; Oct. 9, 1864, with 
tl90. What balance is due Feb. 3, 1865, interest at 5%? 

Jbjt. *338.77+. 
18^ A note for $800, dated Jan. 15, 1860, is on interest aAer 

6 monthf', and is endorsed Apr. 18, 1861, $100; Jan. 1, 1863, 
^3fi; and June 15, 1864,$62.50, — interest being at 79& . What 
Bfedue Julj 15, 1865? Aug. $830.415-|'. 

^■9! Upon a note of $425, dated Julj 13. 1859, there are the 
Knowing endorsements: August 10, 18GI,$50! November 18, 

1862, $150. What will be due, if the note is settled July 13, 

1863? ^ > ' , ,/ . 

''^O! A note for $250, dated May 15, 1838, is endorsed Feb. 

25, 1841, $111,663; Oct. 19, 1842, $15; May 9, 1848, $62; 

«nd Oct. 15, 1849, $100.30. Required the balance due July 22, 

1831. 
^br. A note for $489 is dated Jan. 20, 1850, and endorsed as 
Hfcws: June 26, 1850, received $50; Feb. 26, 1852, received 
H^ July 8, 1855, received $90 ; Jan. 26, 1856, received $200 ; 

June 20, 1856, received $200. If this note was on interest from 

tlyse months after date, what waa due Nov. 20, 1856? 
37*S. The following rule for Partial Payments is in general 

iytbea the whole period of time is less than one year: — 
IcLE. If^nd the amount of the principal for the whole time 
ttol^ is on interest ; find, alio, the amount of each payment 
n the time it is made to th« time of ieltling the note ; and de- 
i the twn of the payment!, with their inteTeil,from the txmowit 
ieprincipaL 



M FEBCENTAOE. 

III. Ex. tSOO. BirRLncoTOs, Juh/ 7, I8GO1 

Tlirce monlLs ofler date, I promise to paj Johx Tbitfobis 
pr bearer, eigliC hundred dollars, with interei't. 

Bekjahik Stokes. 
On the back of the above note were recorded the fUIowiif 
payments : — 

Received, Aug. IG, 1860, $200. 
« Oct. 8, 1860. 4480. 

Feb. 20, 1861, 449.92. 
What balance vas due at the time of settlement, Jnljr 1, 
1861? , A7u.t»iM. 

Operation. 
rrincijinl, $800, from July 7, '60, to July 1, '61 (1 1 m. 24 d.), 

«84T.2G 



Ut pay't, $200, from Aug. 16, '60, to July 1, '61 

(10 m. ISd.), 
Sd pay't, $480, bora Oct 8, '60, to July 1, '61 

(8 m. 2:) d,), amounts to 
U pay't, S49.!)2, from Feb. 20, '61, to July 1, '61 

(4m. lid.). 



(210.50 
W1.04 
61.01 - 



An>. fa4.» 

1. tlOOOO^fcT CoKCOKD, Oct. 4, 1868. 

In two months from date, I promise to pay to the order ^ 
Benjamin Tri.ER, at Suffolk Btink, Boston, ten thousand-^ 
dollars, with interest, value received. 

Thomas Beejcajt. 

endorsements. 
Beceived of within, S672.41, Nov. 5, 1863. 
" « " $7682.42, Nov. 15, 1863. 
" " " $437.98, Nov. 16, 1863. 
" " " $833.42, Nov. 19, 1863. 
What was the balance due on the above note, when the not* 
became due ? •^n'' t iiS -SWii 
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, S1200 Albany, April 1, 1862. 

i year from date, for value received, I promise to paj to 
J. V. Smi-Er or order, twelve hundred dollars, with interest, itt 
75J1. Okbin Jones. 

r The above was indorsed as follows; — 

April n, 1862, $161.08; July 18. 1862, $224.14j 
July 27, 1862, $17.90; Jan. 28, 1863, S100.25. 
IWhat was still due AprU 1, 1863? 

Am. S75G.565. 
79. The following is the 

Connecticut Rule. 
When a year's interest or more has aeerued at the time of 
11/ment, and always in case of tke last payment, follow tkt 
-nment Rule. (ArL 274.) 
Ki. Wfien LESS than a year's {Merest has accrued at the time of 
a payment, except it he the last payment, find the difference between 
the amount of the principal for an entire year, and the amcunt 
of the payment for the balance of a year after it is made ; this 
srence toiUform the new principaL 

. If the interest which has arisen at Ike time of a payment 
s the payment, no interest will be computed upon the pay- 
t, but only upon the principaL 

Pi. $1000. Hahtford, March 9, 1855. 

! year from date, for value received, I promise to pay 
Geo. Yates er order, one thousand dollars, with interest, at 
6%. Joseph W. Boomer, Jr. 



ENDORSEMENTS. 



Received Nov. 19, 1855, $204 ; Mar. 8, 1857, J50 ; 
June 15, 1858, $600 ; Nov. 1, 1858, $85. 
^t balance was due Jan. 1, 1859 ? Ans. S241.798. 



PERCENTAGE. 

On RATION. 

(1060 Amount of principal from Mar. 9, 'SB to Mar. 9, S8, (1 jx^ 
21)7.74 " Ifit payment from Nov. 19, '65 to " " ^3 j ».> 

852.20 Balance, forming 2d principal. 

S1.135 IntGreat from Mar. 9, '66 to Mar. 9, 'o7, (1 jt.). 

903.395 Amount. 

SO. 2d payment, being less than interest, has no iDteresL 

653.395 Balance, forming 3d principal. 

64.857 Interest from Mar. 0, '57 to June 13, '68, (1 yr, 3 m. 6 d.), 

918.252 Amount. 

600. 3d pay-mcnt, time being more than 1 year, has no intereili 

318.252 Balance, forming 3d principal. 

10.396 Interest from June 15, '68 to Jan. 1, '59, (6 m. 16 d.). 

328.64S Amount of 3d princiiial to time of last payment. 

65.85 Amount of 88-5 from Nov. 1, '58 to Jan. 1, '69, (2 ra.). ' 

S242.798j Am. Balance due Jan. 1, '59. 

377. Annual iNTESEaT. 

III. Ex, What is the amount due on n note for $1000, interw 
est payable annually, if no payment should be made till the ex- 
piration of 4y. Gm. 12 d. ? 

The holder of this note should be allowed interest on tbg 
interest from the time it is payable to the time of settlemeab 



I 



in addition to th 

The int. on $1000 for 4 y. C i 



Ofor 



y.6 
2 y. G m. 12 cI. 
1 y. 6 m. 12 d. 

6 m. 12 d. 



port the note. 
1. 12d.z 
12 d.^ 



$272.00 



;th8inton$aO > 
c8y.lm.l8d.H^^-=" 

Principal, 1000 .00 

Amount due, $1301.26, Aa» 

The inlereBt is first taken upon the face of the note for the full' 

tiiiic ; t;:';n upon the $60 due at the end of the first year for th« 

baliinoe of the time for which the note has to run ; and so on for 

the other payments. Hence the 

Bulk fob Ahjoial Interest. Compute interul on 

■inc^al for the mtire time it it on inteivsl ; compute intenul 
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qlso upon one yearns interest for the sum of aU the periods of 
time for which each yearly interest remains unpaid. Tlie sum 
of the interests thus found vnU he the annual interest. 

Examples. 

1. What is the annual interest of $200 for 4 7. 6 m. 3 d. ? 

Ans. $59,884 

2. What is the annual interest of $334 for 3 7. 8 m. 10 d. ? 

Ans. $80.1484-. 

3. What is the annual interest of $118.50 for 5 7. 3 m, 18 d. ? 

Ans. $42.5884-. 

4. What is the amount at annual interest of $175 for 6 y. 2 m. 
25 d. ? Ans. $250.8214-. 

Note. — For New Hampshire rule for annual interest with partial pay- 
mentSf see Appendix, page 334. 



COMPOUND INTEREST. 

3T89 Compound Interest is interest on both principal and 

interest, the sum of the two forming a new principal at specified 

intervals of time. 

Note. — Interest may be compounded, or added to the principal, annu- 
ally, semi-annually, or for any period of time agreed upon. 

9/f9. III. Ex., I. What is the compound interest of $21d 
for 2 7. 5 mo. 6 d., at 6% ? 

Oferation. 
Principal, $212 

Amount of $1 for 1 year, 1.06 

« $212 for 1 year, 224.72 

« $212 " 2 years, 238.2032 
« $1 " 5m.6d., 1.026 

" $212 *« 2y.5m.6d., 244.3964832 
Frindpali subtracted, 212^^ 

Compound Interest, $32.396+» An9> 



I 



111. Ex., 11. 'What is tl.e compound intereat of $520, at 7^ 



Amount of $1 Bt Ipetdiij. hy the table, . . $1.310796 
Multiplied by the principal, .•-..... 520 

Amount of $520 for 4 yr»., 681.613+ 

Multiplied by Bin't of $1 for 1 m. 24 d. I.OIOS ' 

Amount of $520 for 4 y, 1 m. 24 i 6S8.769-|- 

PriDci]uiI subtracted 620. 

d 

Compound interest, Ant. 916ti.T69-j- 

13. What is the compound interest of tl80 for 7 y. 10 m. ? 

Ans. t277.829-ti. 

14. What is the amount of tlOO for 2 y. 4 m., at 7% ? 

15. What ia the compound interest of *2(10 for 3 y. 2 m. 6 if 

16. What is the amount of 4221.075 for 3 y. 5 n]„ at 7% P 

17. Wliut ia the araount of *280 for 1 y. 10 m. 22 d., inlereri 
payable semi'annually ? 

18' What is ibe amount of (50 for 3 y. 13 d., at 5^ ? 

19* What ia the compound interest of J;89C for 2 y. 6 m. 15 d, 
lltfi^F 

iO' Find the compound interest of 1300 for S y. 4 m. 12 d., at 
7%. 

21* Find the amount of £58 for 3 y. 6 m. 

Ant. 70 £. 16 B. 1-fd.^ 

22* Find the compound interest of 75 £. 9 s. 9 d. for 4 y, 8 m, 
B7 d., at 5%. 

23? What IB the difference between the compound and simple 
interest of «678.2o for 3 y. 6 in. 6 d. ? Jns. *1 1.488—. 

24? What is the difference between the compound and simple 
interest of $100 for 1 y. 4 m., the compound interest payablo 
Eemi-annually ? 

25? What is the difference between the amount of )175,06, at 
compound and at simple interest, from Hay 7, 18G1 to SepL 25, 
186S, at 7% ? 
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36t Find the difTbrence between the simple and compound iiH 

tcrest of it4 £. 12 s. 6 d. for 2 y. C m. 12 d., at 8% ? 

^_ 17* Fqf Dictation Exetd^cs, see Key. 

^P PROBLEMS IN INTEREST. 

^ 3S1> Since interest is always the product of Ihe three 
factors, principal, rate, and time, it follows that tu lind the time, 
rate, or principal, when the interest and two of the other terau 
arc given, it h only necessary to divide the interest by the prod- 
uct of the two given terms, 

983, To FIND TQE Time, when the Interest, Prii) 

^B CIPAL, AND EA.TE ARE GiVKN. 

^r Ilu Ex. In what time will t300 gain tG3 interest at 6% ? 
^■l OrEBATio!.. The interest of $300 for I yeai- at 

W Int of «300 for 1 y. — S18 e^ ;, Jig , it „m require aa many 
^K 18)63.0 years for $300 to gain $63 as $18 U 

^^r aV vrs Ant contuincd times in $03, which ii 3| 

^H times. Ana. 3^ y. Hence the 

^H KcLE. To find the time, when the interest, principal, and rate 
^■re given: Dimde the given intereat h/tke interest of the principal 
^K( the given rale for 1 year. 
^F EXAMPLKa. 

^B What time will be required 

^B. 1. For $400 to gain $20, at 6^^ ? -^n*- ^^ m- 

^F 3. For $500 to gain $60, at ifo i* -^^^ ^ 7- 

^Ts. For $68.25 to gain $3,003, at 6% ? 

^L 4. For $640 to gain $G7.20, at 7f^ ? 

^£5. For $3000 to gain $20^, at 5% ? 

Hj C. For $108 to gain $170, at 7^% ? 

^F?. For $450 to gain $11)2.30, at 8^0? 

^m 8. For $280 to amount to $301, at 5^ ? 

^^ITuTE. — Subtract $2Sa from $301 to find the intereit. 

H^-H. In what time will $200 amount to $400, at 6% 7 
^K 10. In what time will $a00 amount to $653.33^, at 6% ? 
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983« To FIND THE Bate, when thh Interest, Tnui 

AND Principal are known. 

III. Ex. At what rate per cent will t250 gain t25 in % 
years? 

Operation. $ If the interest of 

Int. of $250 for 2y. at l^, . . $5)25 $250 for 2 y. at 1 

5 per cent, is $5,it will 
lequire as many times 1^ to gain $25 as $5 is contained times in $25, 
which is 5 times. Ans. 5^ Hence the 

Rule. To find the rate, when the interest, time, and principal 
are given : Divide the given interest by the xntereU of theprinci* 
pal for the given time at 1 per cent. 

Examples. 
At what (fc will 

1. $360 gain $40.80 in 1 y. 5 m. ? Jns. 8^. 

2. $100 gain $33} in 12 y. 6 m. ? Jm. 2|%. 

3. $250 gain $3.75 in 4 m. ? 

4. $25 gain $7.87^ in 3 y. 6 m. ? 

5. $100 gain $25 in7|y.? 

6. $48.24 gain $8.71 in 2 y. 9 m. 10 d.? 

7. $75 amount to $78.75 in 2 y. 6 m. ? 

NoTB. — $78.75 — $75 = $3.75 interest. 

8. At what rate will $50 amount to $55.25 in 2 y.? 

9. At what rate will $1000 amount to $1058.33^ in 10 m. ? 

!384. To FIND THE Principal, when the Interest, 

Time, and Rate are known. 

III. Ex. What principal will yield $42.50 interest in 8 m 
15 d. at 6% ? 

Operation. $ 

Int. of $1 for 8 m. 15 a. at 6^, . . . $.0425 ) 42.50 (1000. 
The interest of $1 for 8 m. 15 d. at 6^ is $.0425 ; it will require aff 
many dollars of principal to gain $42.50 as $.0425 is contained times ia 
it 1000 times. Ans. $1000. Hence the 



FBOBLBIIS IN IHTBBEST. 20t 

^S^LE. To find the principal, when ihe interest, time, and rate 
te known : Divide the given interest bj/ the interest of 1 dollar at 
ftffiven rate for the given time. 

Examples. 
' "What principal will gain 

I J, (115 in 2 y. at G% ? Ans, tl25. 

^i S20 in 4 y. at 5% ? Jni. JIOO. 



»76.5U in 2 y. 6 ra. at 3% ? 
4. tl.705 in 7 m. 15 d. at i% ? 
'5. $68,909 in 1 y. 4 ni. 24 d. at 5% ? 



6. $4,128 in 11m. 14 d. i 



»100. I 



Note. — (4.128 -^ .037 J). Reduce dmilondnnd (iivisoc to thirds before 
dividing. Am. $72. 

7. What principal will be required to gain t24 in 60 days at 
2^ a month ? 

& What principal must be on interest 2 y. 5 m. 29 <I. at 6 % to 
gain $89.40 ? 

9. What is the principal which being on interest at 7% per 
annum, gains $62.50 semi-annually ? 

S885. To FIND THE Principal, when tok Amount, Time, 
AND Rate are known. 
III. Ex. What principal will amount to $17,238 in 2 m. 12 
d. at 7% ? 

Oi-EBATioN. The amount of 1 dollar for 2 m. 12d. is 

$17 238-^81.014—17. $1,014; it wiU require as many doUars to 
amount to $17,238 as $1,014 is contained limen in $17,238, which ii 
17 times. Ana. $17. Hence the 

Rule. To find tlie principal, when (he amount, time, and rata 
Me known ; Divide the given amount in/ the amount of 1 doUar 
at tlie given rate far the given lime. 

Examples. 
* What principal will amount 

f'l. To $870 in 7 y. 6 m. at G% ? Ans. $60a 

[•o$537.50in 2y. 6 m. at 6^? jln*. $467.39^ 



MS PERCBMTJ1.0R. 

3. To $2072.25 in 30 da. at S^fc ? M». $2065,651-^ 

. To $412 in 90 da. at 1% a month? Am. MW 

5. To ®100 in 3 y. 6 m. at Sje?^ ? 
. To 8343,75 in 2 y. 1 m. at 7% ? 

7. To $206.25 in 7 m. 15 da. aX.^%1 
" For Dictation Exercises, aee Key. 
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■ PKESENT WOETH AND DISCOUNT. 

380* This subject is a practical application of Art. 285. Il 
embraceB all examples in which it is required lo know what sn 
will equitably discharge a nole or debt at a given time before it 

387. The Present Worth of any sum of money due >t » 
fiitnre time without interest, is Buch a sum as put at inteTestti 
the given rate will amount to the debt when it becomes dut 

s evident that where money is worth 6^ a year, $106 due 

; year is the same in value as 6100 paid now ; for $109 

put at interest for 1 year will amount to $106. 

388. Discount is that part of an obligation which is abated 
or given up when the payment is made before it becomes d 
and should in justice equal the interest upon the present worth 
for the given time. 

389. III. Ex. "What is the present worth of $210 due 1 
year hence, money being worth h<Jo^ 

Here $210 is the amount of some principal for 1 year st 5%% %k 
vmounla to $1.0S in a ye&r ; hence it will require as muny dollars t» 
amount to $210 a& $1.01) is contained times in $210, which is 2 
times. Anx. $200. Hence the 

Bole. To find the present worth; Divide the given turn 
the amount of I dollar at the given rate for the given time- 

The discount of the above ($210) ia found by subtracting $200 (ton 
$210 ; this leavea $10, vhicb ia precisely the same as the interest oi 
$200 for 1 year at 5,*. Hence the 

RcLE. To find the discount ; Subtract the pretent worth frof^ 
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rFBESENT VOBTH AND DISCOUNT. SOtf 

1. Find the present worth of J27.50 for 1 y. 8 m. at G% 

£7.50-^ 1.10 — 25. Ans. J2& 

^ 2. Find the present worth of tl00.9G for 8 mo. at 6%. 

^L Ant. $<)7.076-|~. 

^^K 3. Fmd the present worth and discount of $200 due in 3 moi 
^■6%. J»M. $197.044-|- pres. worth; t2M& — discount. 

^m 4. What is tbe discount of $100 for 9 mo. at i% ? 
^M An*. ^2.912-1-. 

^^5. What is the present worth of $1609.30 for 10 m. 24 A. at 
^f%? Jw. $1540. 

6. What 13 the present worth of #175.80 for 9 m. 20 d. at 6% ? 

175.80-^ 1.048J = 527.40 — 3.145 = 167.694+. 

^b|7. What is the digcount of 1661.375 for 3 m. 15 d. U 6% ? 
^K- Am. 111.375. 

^HtS. What is the present worth of $96,347 for 8 ir.. A A. at 1% ? 
^B Am. $92. 

^V 9. Find the present worth and discount of $75.50 for 8 m. 10 d. 
^B Ahs. $72.48 pr. w. ; $3.02 disc. 

^HlO. Find the present worth of $800.75 for 1 y. 1 m. 10 d. 
^■1 Am. $750.703-h 

^^11. What is the prei^nt worth of $75.85 due in 4 m. at i% J 

12. What is the present worth of $221,075 due in 3y. Sm. 
at7%? 

13. If a note for $500 he due in 2 years without interest, 
what 19 its value at the present time, money being worth 7% ? 

14. What is the present value of $50 due in 3 y. 13 d., inter- 
est being 5%? 

t,15. A note for $240 is dated June 1, 18C0, due in 8ra. ;5d.; 
lat money will dif ebarge it at date ? Ans. ^230.215-^^ 

16. A note for $'iOn is dnted April 6, due in 90 days ; what 
oney will dL^eharge il at date? 

17. \Vhftt would discharge ihe above .Tune 23 ? Ans. $499-f-i 

18. A note for $2000, dated July 15, waa given for I yea^ 
Mthout interest! what will diBchame it m date ? 
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S04 PERCENTAGE. 

19. Whal will discharge it Oct. 15 of the •■ame year? 

Am. 11913.875+ 

20. What sum paid down will discharge a note of $500, dm 
ia 2J years, tbe rale being 5^ ? 

21* What is the cash value of a note for 1927.60 on 7 daj J 
credit ? 

22r What is the value of a note for S139.50 Dec 11, 186^. 
which is dated Sept. 9, 1863, and given for 1 yearP 

8251.90 . Trenton, April 1, 1862. 

In nine months from dat«, I promise to pay J. Adams, oi 
bearer, two hundred fifty-one -^^ dollars, value received. 

C. QciNT. 

2.^r What will discharge the above at ita date, the rale of dis- 
count being 6%? 

24! What will discharge the above April IC, 1862, the rati 
being 7^ ? 

or For Dictation Exercises, see Key. 

BANK DISCOUNT. 

30O. Bank Discount is an allowance made to a bank (o 
advancing money on a note before it is due. 

SOI, Bank discount is the interest on the face of the r 
or ita amount at maturity for the time it ia discounted (Art, 272). 

a09. The holder of a xte discounted at a bank receives th# 
face of the note minus the Giscount, This is called the presont 
worth, the proceeds, or avails of the note. 

III. Ex. What is the bank discount on a note of $300 fo 
4 months, at 6fe ? What are the avails ? 



It on $300 for 4 mo. is $6.00 
" 8300 for 3 d. is .13 

" $300 for 4 m. 3 d. ifi $6.15. d 

-$6.15 = S19a.S&,a\»i\»otii 




BANK DISCOUNT. 



KcLE. To tind the Bank Discount ; Compute simple intere»t 

<>*« the given tiimfor the time it is to remain on interest, plus three 

"fa y* of grace. 
^L' To find the avails : Subtract tlie dincovnt from the given sum. 
^H^KOTR. Sitppaec the ahove (HI Ex.) was a 6 months note d«ed 
^MMn. 5, which was to be discounted at a bonk March S, the operation 
1 Vuuld be precisely the same; the note would maluret July 5, with 

IfTace, July 8, and would be discounted for lite time to elapse between 

March 5 and July 6, which is 4 months and 3 dajs. 

»- Examples. 

Find the bank discount 
J. On S75 for 30 days. A„s. ».412+. 

ij 2. On a 90 days note for £500, dated May 10, and discounted 

June 9. (Discount for days.) Ans. 15.25, 

3. On a 60 days note for $256.84, dated Oct. 28, and di:> 
coiintcd Nov. 12. Ans. ii2.054-f. 

4. On $1000 for 3mo. at 7%. Ans. $I8.083-j-. 

5. What are the avails of a note of $700, discounted at a 
bank for 69 days ? Am. $691.60, 

6r A trader buys 900 pairs of shoes at $.75 a pair cash, and 

immediately sells them at £.90 on a note payable in 4 montha 

^^ without interest; suppose he gets his note discounted at a bank 

^HWlhe 4 months, what will he have made? Ans. $118,395. 

^B I?* For Dictation Exercises, see Key. 

393. To FIND FOB WHAT A NOXE MUST BE GIVEN, WHICH) 
DISCOUNTED AT A BanK, WILL YIELD A CERTAIN SCH. 

III. Ex. What must be the face of that note which, being 
discounted at a bank for 60 days, will yitid $U8.425 ? 

The bank discount of $1 for 63 d. :=:$.0105i $1 — 8.0105=- 
$989o, avails of $1. $148.425 -^ IS.9895 — SlftO, fiicc of note. 

If $1 were discounted at a bank, it would yield 1.9690 ; to p'eW 
8148.42, the note must bo given for as many dollars as $.9895 is con- 
buned timea ia $149.42S, which is ISO times. Ant. (LMi 



t See Art. 272, idso Appendix, p. 3 



W8 PEHCENTAGE. 

HenM the 

Rui.& To find the face of a note which, discounted at a Bank, 
kill yield n certain sum : Dicide the required sum bg $1, miiiiil 
the bank diicounl of $1 for the given time at the given rate, md 
the quotient will be the face of the note. 

Examples. 

1. 'Whnt must be the face of a note that it may j-ield $80 wh«n 
discounted at a bank for 30 days ? Am. $60.442-|-. 

2. For what must a note on 4 months, without interest, Im 
given, that, when discounted at a bank, it may yield $489.75? 

Am. 9500. 

8. For what mu^t a note be ^ven, wlkich is to run 90 dnylr 

that it may yield $400? 

4. What must be the face of a note having GO days to 
that it may yield 8i)S!).50 ? 

5. For what mupt a note, dated Sept 1, on 4 months, be givet. 
to yield at its date 3400, when interest is 7^ ? 

G. For wliat mu^t a note, dated Jan. 1, payable in 3 months, 
discount being 5^%, be given, to yield »I50 ? Ans. $152,102- 

7? For what must a note on G months be written, to yield 
C495.8.% when the discount is 7^% ? 

^P* For Dictation Exercises, see Key. 

S94. MisCELLAXEOUS Examples in Banking, &c. 

Note. — All examples in Present Worth or Discount should be ( 
«idered in True Present Worth or Discount (page 202), unless Bank Frcil 
ent Worth or Bank Discount is definitclj' stutcd. 

1. A note for taOO, dated July 1, is given for 20 days withonll 
interest ; what is its true value July lb ? Am. $490..50-|- 

2. What will discharge ihe above, Aug. 14? (Exact day*) i. 

Arts. »502 
t200. Boston, April 1, 1862. 

Four months from date, I promise to pay John Bills, or ordef 
two hundred dollars, value received. John Oenb, Jk. 



BANK DISCOUNT. f&l 

■ S. Suppose the above to be a good and true note, wliot is it 
worth to the holder in cash at ila dale, money being Q% ? 
Am. « 196.078+. 
, What could he get from a bank for it at its date ? 

Am. »105.9ft 

'>&. What would he get for it May 1, by trae discount? (ArL 
?87.) Ann. *197.044+. 

6. What ought he to get for it April 1, 186.3 ? Ans. #208. 

7. Wliat is the difference between the avails of a note for 
t200, payable without interest in 18 months, whether it be paid 
by true or by bank discount? Ans, 81,586-^ 

8. Whut will be the difference between the true and Ihe bank 
discount of a note for «90.50, due Feb. 9, 1862, and discounted 
June 15, 18C1 ? Am. *.177+. 

4300. Hartford, JuIi/ 15, 1860. 

Six months after date, I promise to pay to the order of Cyrtia 
bigraham three hundred dollars. Value received. 

JoHH A. Akdrew. 
, What sum will the holder of the above receive, if it be 
tounted at a bunk Sept. 15, 1860 7 
"10. What .»um would ihe holder of the above receive at its 
date by true discount? 

1 1. Wliat would discharge llic above note May 8, ISCl ? 

12. What would be the bank discount of the above at its date T 

tSOO. New Bedford, Oct. 5, 1860. 

For value received, I promise to pay Alvin Dow, or order, five 
hundred dollars in three months. Allen Jones. 

13. What cash must be paid to discharge the above note at ill 
e by true present worth ? 

. What would be the avails of it at a bank Dec. 5, 1860 ? 
■ What would be its real cash value March 17, 1861 ? 
16. What would be the true discount on it Nov. 5, 1860? 
. What would he the bank discount of it Nov. 5, 1860? 
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m rKKCENTAGB. 

18.' What woold be due on the above note Feb. IS, 186!, tf 
(50 luid be«« paid on it at the lenninalion of each i 
fram its dale, interest being 5^ ? 

SS3. G£!t£iuL Betibw, No. G. 

V Reduce 7S^, 16i%, 3<i%, 95^, and 83^% lo their low 
Kt tMTii:<;i Mid pve tlieir sum in a common fraction. 

i. If roa buy etteks U tt.&> per dozen pairs, and sell at tM* 
p«r pair, what ^ do you gain ? 

3. For whu must ^pk» wliich cost (1.25 per bbl. be soldW 

4. If 255^ b loft by selling a pair of boots at $4j, what n 
lh«cost? 

5. What is the simple interest of {300 from May 5, I860, 
Feb. 3. 18G2, at l^% a month? 

C What i$ the amount at compound interest of 1:271.36 fin 
2y. 6m.al6%? 

7. What is the present worth of $4508,25 for 11 days, at G^X 

S. VilvA is the bank discount of t450 for 30 days, at 5 % ? 

0. What are the ai-aiU of a note of $100 discounted at a baaK 
fori? days? 

10. What is the amount at simple interest of 5£. 4s. (>d. for S 
years, at 5^? 

11. The interest of $400 for a certain lime at 6% was teOj 
what was the lime? 

12. What principal at 5% will gain t4.oO in 10 months? 

13. At what % will ft462 gain $103.95 in 2 y. 3 m. ? 

14. For what must a note be given, which, discounted at I 
bank M 6 % for 60 days, will yield $1293? 

15. Given a note for (2.700. dated SepL 5, 1862, on whk 
were paid $50 Jan. 29. 1863, SMO July 1, 18G4. The n 
being on interest at 6 ^ from il^ date, what was due SepL Si 
1864? 

C^ For chnngos, see Key. 
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COMMISSION, BROKERAaE, AND STOCKS. 

SOO. Commission k a certain percentage recc^ived by a 
tOiciaijSfiion merchant for transacling business as factor, oritgent 
for another. 

S97. Brokerage is the percentage received by a brokpf 
A Broker is one who exchanges tn^ney and duals in stocks and 
biila of cretl it- 
SOS. Stocks are Government Ponds of nl! kinds, and share* 
of the capital invested in Banks, Insu™nce Lompanics, Sec. 

399. When stocks and money soli '^r Ujinr original or noi"- 
inal value, they are eaid to be at par ; vheii they eell for mo"" 
than their nominal value, they are said to b^ at in advance, aborv 
par,or at a premium ; when they sell for lesw than their nominal 
iValue, they are said to be at a discount,QT helovj par. 
' 300. In Commission, the % is estimated \iji^i tie nvm cr- 
fkally expended; in Brokerage, upon the par valup, or an a«- 
amed value. 

III. Ex. My agent buys a quantity of goods for ?-390 ; wLai 
B'bis commission at 5 fo? 

t220X.05=*ll,^ns. Or, 
5% — ^^; j^ijof t220 — (ill,^7i«. 

EXAMPLKS. 

1. What ehould a commission merchant i 
n'50 pounds of sugar at 12 j cents a pound, hia c 
[% ? Am. 6.937+. 

2. A stock broker purchasea for a person 8 shares of stock in 
R manufacturing company at $72 a share ; what is his m 

3. What is a broker's commisstoa for negotiating a loan of j 
»4500 at 3 % ? 

4. Dupee Sc Sayles bouglit on account of T. Winahip, 4 share! I 
14 



PERCENTAGE. 

•f Ghsex Conpany'a stock, at $27 each, tbdr conunisston being 

^% : what is Winslnp'* bill ? An*. ♦108.27. 

•>. What amount of current money will be given in exchange 

ir f4.^0 of that which i.s at 5^ discount? Am. t427.30. 

(i. When ^Id i^ at a premium of 2o%, what must be paid hi 

♦STJofgold? .^M. J343.75. 

7. If an auctioneer sella, on & commission of 8^, 14 chain at 
$1.25, 1 bedstead for t>10, and a miscellaneous lot for t33.79, 
what Bitm will be due the person for whom he makes the sdei 
bis commission being deducted ? 

8. Wliat is the commission on the sale of 200 yards of broad' 
Clolh at ♦4.80 per yai-d, G% being paid for selling, and ZJ^Ji for 
guaranlecing the sales? Ant. ♦81.6a, 

Not*. — Tlie seWer sometimes guaianteea the payment for llie good! 
■old ; for tUi he u paid a premium. 

What are tlie net jiroceeds on the sale of a lot of crockeiy^ 
amounting to $10G.)0, commission being 4^%, and 1J% bedniji 
allowed for guamnteeing payment? Jag. SlOOxL, 

K'oTR, — To obloinnel pioceeda, deduct eommisaion. 

10. What are the net proceeds from the sale of 12G0 barrels 
ftour, at $3.50 per bhi., chaises for freight and storage being 40r 
per hh!., commission for selling being 2^, and for guaranteeing 
nales ii% ? 

11. What are 50 shares of railroad stock worth, at i% &A- 
.nee, the par value being SIOO? 

$100 X 1-04 X 50 = »5200. Am. $5200,; 

12i What would be the value of 15 shares of llie above stock; 
at 79^ premium? 

13. What would be the cost of S shares of the above, nt adii-^ 
tount of 35%? 

14. What would be the value of 4 shares in the stock ofagni 
wmpany. originally worih $200, at 3^ above pav? 

. What would be the value of 12 shares of above stock, at' 
17% below par? 

16. A certain corporation, v-Isliing (o increase tlieit capital 
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i ivilhout multiplying iheir share?, assessed the stockholdera 
n the par value of their slock, which wss 8500 per share ; 
It was assessed on a per^n holding 3 shares ? 
. What was the par value of ihe slock per share in the 
n afler the assessment was made ? 
|El8. If I buy 10 shares of slock, ori^nallj north 8100, al 
)B^ above par, and sell it at 7^ below par, what do I lose ? 

An>. $250. 
1^19. What would have been my gain if I had bought the above 

1 10% discount, and Eold it at a premium of 8% ? 
[-''so. Bought 75 shares in a savings-bank, par value being 9oO, 
t 6^-^ advance, and sold at 3j^ above par ; what did I loso 
fc the lot? 

^il. The amount of the deposits in the savings-banka of Mas«Et. 
'iasetts for 1863, was 544,785,438.56; the ordinary dividends 
e at the rate of i^% of the deposits ; what wa3 the total of 
llie dividends ? 

301. To FIND TUB Commission oit Brokerage axi> tki: 
Sum invested, when both are containkd in a cer- 
^^AiN StiM BENT TO A Factor or Broker. 
■Rli.. Ex. I send U 



•t of this sum will i 
his commission of 3^ oi 

OfB RATION. 

$1224 -i- $1.02 ^11200, 
$1224— $1200= $24, 
every dollar which he is 1 
M many dollars to lav ou 
1*1200 Umes. 

r Hence the 
tBuLB. To find the 
ly SI plus the commu»ion 
Mvetted, 
To find the commission 
ltd from the amount. 



t my agent at St. Salvador $1224 ; what 



al^er deducting 
what he lays out ? 

Since the commission is 
um to invest 2;b of the sum laid out, 
immiflsion. the agent receives $1.02 fot 
lay out If he receives $1224, he will hriva 
a $1,02 is contained timea in $1224, which 
Ans. $1200. 

m invested: Divide the amowti named 
$1 ; the quotient v>ill be die sunt 



: brokerage: SuUract ihv sum tn> 





is percentage. 

Examples. 

1. I have sent to a commission merchant in New York $45(1 

sf which he is to lay out wliat he can in butter, aOer reaerving 

bia commission of 2^ on the purchase; what is the purchase? 

Jm. S441.1J6+. 

. Wliat part of a remittance of 3328.25 will remain to be in. 

Tested ^er 1^ of the investment has been deducted? 

Aiu. $325: 
3. How manj barreU of flour at So each can a factor pw. 
ehase with a remittance of $2575, after deducting his commisioa 
of 39J.? Ant. 500 blL 

i. llow many shares of stock at $100 eacli can a broker pu^ 
chaiie wilh a remittance of $520, allowing himself a brokerage o( 
4?!,? 

. A real estate broker receives $2593.75 ; what number of 
Ecres of land at $1.25 per acre can he purcliase wilh the balance, 
after allowing himself S^fc brokerage on the purchase? 

. Having remitted to my agent in New Orleans S89I,75,t(i 
be expended for sugars, after reserving his commission of 2^5^,1 
Tcsccived from him 29000 pounds of sugar ; what was the coal 
per pound ? 

7. I have authorized a broker to employ $292..32 in the pal*- 
chase of a certain stock for me, allowing him l^J^ commission; 
what number of shares originally worth $100 can he purcbaae, 
if they are now 72 fe below par ? 

8? Wm. H. Ladd selb for Chas. Smith 2500 pounds of butler 
at 14 ctfi., and 100 pelu at $1.50; from the proceeds he deduct! 
his commission of S% and $4 for cartage. Sec, and with the bat 
anoe purchases for Smith, after deducting his commission of IJJi 
on the purchase, a lot of sheeting at 10 ctE. per yard ; how manj 
yards can he purchase ? 

" For Bictadua Exercises, see Key. 






INSURANCE. 



B037 Insurance is security lo indemnifj for loss, 
probity Insurance indemoifies for Itjsa by Are, shipwreck, 

■Xife and Health Insurance .indemairy for loss of life or 
faib. 
ft03. Tlie persona or company ibat insure are called vrubr- 

^04. A Policy 19 (tie written contract between llie insurct 
a llio insured. 
[1309. Premium is a ccriain per cent, of the sum insured 

d to ihe underwriters for tlie 
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306. E\AMPLKS. 

■1. Bequired Ihe premium for insuring n house for SI COO at 
1% of $1600 = 516; i% of SiOOO= $8, Aim. 
* 2. What is the insurance on $1000 worth of furniture at 1^, 
including SI for poliey ? Aug. 86, 

3. Insured I of a store vnlu^d at * 1.5000 at |<% .and paid 81 
for policy. What amount is paid ? 

4. Effected insurance on the ship Susan lo Cadiz and bactc for 
810000 at 2%, and on her return cai^o, worth 87500, at 1^% f 

s the amount of insurance, including il far policy? 

Ant. 4313.50. 

. A lot of clothing worth 84000 is insured for § of its value 

4;!^ i if the goods are damaged by Are lo the amount of 4l500, 

t wilt be the net loss to the underwriters, malting no account 

mterest ? Ans. 848a 

■ NoTB. — The underwriters will make good to the insured his acluat 
, Their net loss will be f SOO minus the premium. 

. What will be tlie premium for insuring 815500 on a school- 

se for 10 years at 2|fo ? 

. What would be the loss to the insurance company if [he 



^4 FBSOBKTAOE. 



tlbove building should be destroyed by fire, and ihe i 

{wd ia G months from ilie duto of the policy ? Am. 8luU6£U 

Nqtb. — Reckon iaterc&t on the premium lot 6 manths. 

6. Insurance was effected upon { of a sliip nnd carp), n 
U 8500UO, at 1 ^ % ; what would be the actual lois to the di 
a if the ship and car^ ehould be totally lost at Eea,ia 



o allot 



efor 



9. AVhut would be the aclual loss to the owners? 

Am. tl3a03.1!&4 

307. To FIND FOR -fl-HAT ScM AN INSURANCE POLICI 
SirsT IIF, TAKEN ODT, TO SECURE A CEKTAIX SuM A!* j 
COVKR TIIE pREUItrM, 

III. Kx. For what must a policy be taken out to insuie $i 
on a ship's freight, and cover the premium of 2^ ? 



1 — -Oa = .08 Since the premium is 2X of the policy, ft 

»500 + .8S = 8310.204. properly ($jl>0) must be gS^Dflhep." ' 
if $300 is D&S, 13 will be ^ of $500, and lOO,-? will he 100 X Jj 
of gJOO, which is S510.201. Ann $J10.2(M. 

RuLB. To find for what Eum an insurance policy must H 
taken out, to secure a cei:ain sum nnd cover the premium: 
vide the sum lo be tecurrd by 1 tninut the Tale per cent, of iimt- 
ivtce ; the tjiiotient will he the amount of t/ie policy. 
ExAsiPLEa, 

1. What policy will cover 83000 of property and a preroilffll I 
Df3%? Jnt 820G1.8&%J 

2. I have loaned 9IH0 to a friend, lo be secured by a 
on his life ; for what must a policy be taken lo secure the ■ 
loaned and cover the premium of 5^ also P Ant. tl2t 

3. Having adventured $1800 to Calcutta, what policy si 
\ take out to secure both the advenlure and the premium of C^j 



4. For what must a policy be laki 

»583unda premium of 12}% upon it? 

^^ For DiclatioQ ExeiciscB, Be« Ke^. 






I ban a 
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EQUATION OF PAYMENTS. 



AVEKAGE, OR EQUATION OF PAYMENTS. 



308> Squation of Payments \s the process of finding pq 
Bvernge time for ihe equitable payment of several BXima due at 

309. The Equated Time is tbe date at which all the itenu 

may be paid wilhgut losa to either party. 

310. Tlie Term of Credit is ihe time from the (contract- 
ing of a debt to tbe date of its becoming due. 

311. To FIND THE Equated Time, wiiex toe Terms ob 

Credit begin at tbe same Date. 
I.Ill. Ex. I owe P. Benjamin two notes daled March 1,—. 



r $80, to be paid in 12 months, 
I months. When, withou 
[nyself, can I pay both notes at oni 



■ other for 840, ti 
> either Benjamin c 



I 5.40 

.60 ) 5.40 



I am entitled to keep these 
two notes till their inlerext 
equals $a.40; ifl jmy them both 
at once, it should be at such time 
after Mar. 1 as will be required 
for $120 to gain $5.40; $120 
gains 60 cts. a month; .■. tognin 
$5.40, it will rtquire as many 
$5.40=9 months, which added 



EuLF, I. To find the equated time when all the terms of 
credit begin at the same date: FtTid the interest on each item 
for ill time of credit ; divide the turn of the interetts h/ the in- 
Urtit of the sum of ihe items for one month. The quotient wilt 
6e the equated time in months. 

Add the equated time to the date. 

Vote L — To obtain (he interest for 1 month, reinoye the decimal point 

o plmcea to the left, and divide by 2. 



PERCENTAGE. 1 

containg oenls. reject them if t\ej ire its tab 
le if the} eqoal or exceed 50. 

Pkodcct Method. 

Oi-EBATIOH. The use of feSOfor 12m. = ti» 

BOX 12 = ««> uaeof $1 for 960 m. ; theowJ 

«>X 3 = 120 J40 for 3 m. = the use of Ufa 

120 J J080 120 m. «1 for 960 m. + H to 

' 120ni. = *l forin80m.,wliich = 

9 m. $120 for ^^of 1060 m. or 9 m, 
vhich added to Mar. 1. ^Dec. 1, Ans. Hence 

RcLE^C Multiply each payment fiy the number of da^t or 
monthl to rlapie before it beconiei due ; divide the *«m of the prod' 
UBtt by the turn of the patfients, and add the guotient to Ai 

Note. — Ths examples in this book are peiformed hy the /nUntt 



I 



1. Whftt is iho equated time for paying |50 due in 5 ro. from 
May 14, 1868, t35 due in 4 m., and $25 due in 2 m. from ttie 
Htme data ? Am. Sept. 14, 1861 

2. B. Frank holds five notes against me, dated June 7, 18fi£J 
one for tdOO on 4 m., one for 1750 on 5 m.. one for $200 dl 
12 ra., one for MOO on 2 m., and one for *400 on 17 mont^ 
credit I what is iho time at which all should be paid if piudsM 
one Bum ? A/ig. Jan. 7, 18(h 

8. Having eold Samuel Bond real estate to the amount dU 
$2000, he gave me four equal notes for it, dated Oct. 4, and pa^ 
ahle in 5, 6, 9, and 12 months ; what is the average time for tlM 
payment of all the notes ? Ant. B ^M 

4. What is the average lime for paying $20 due in 20 dayM 
$20 due in 100 days, $70 due in 30 days, $20 due in 60 dayfl 
and $40 in 70 diiys ? Am. 1 m. 20 M 

5. April 1, C. A. Brown purchased coal to the amount oH 
05000, ^ of which was to be ptud in 6 months, ^ in 13 mootlfl 



^P EQUATION OF PAYMENTS Jl? 

\ni the retnulnder to 9 months ; for what time should R tiol« 
without intertPt, dnted April 1, 18C5, in pnyment of hU the sums, 
un, and when shoulil the note be paid ? 

Alii. Jan. 28, 1866. 

e. Aowea B 8360.25 (Note2,Art31I), j of whicrh is tobe jmid 
^ niotiths, ^ of the remainder in 8 months, ^ of what then re- 
mains in 10 months, and the balance in 4^ months; in hoiv many 
months and days should ilie whole be paid !' Ani. m. 2~J d 

7. Sept. 26, bought 3 parcels of gooils, a^ follows : a bill 
amounling to S225.25 on 12 months' credit, a bill amounting to 
£125.25 on 8 months' credit, and a bill amounting to $40 on & 
UOBths' credit; what was the mean time for paying al]^^ 

A^t. 10 m- 



1^1 



When a sum ia paid immediBtely, the terra of credit f 
itly, and it will hKva no eoiresponding inti^rcst or product in t 



8. A person promised to pay $7000, J of it immediately, ■! of 
the remainder in 8 months , j of what then remained in 22 
months, and the balance in 16 months ; what is the equated time 
for paying the whole ? . Ans. V2 to. 

9. A merchant tailor finds, on esamining his account with 
Jones St Co., May 5, that he owes them for 150 yds. of silk, at 
$.00 per yd., which ia due that day ; for 2339 yds. of cambric, at 
5.10, which will be due in 6 days; for 12^ yds. broadcloth, at 
$5.00 per yd., which will be due in 16 days; for 50 j Js. of 
doeskin at $3.75 per yd., which will be due in 20 dnja ; wliat ia 
the average time for paying the whole ? If the tailor settles the 
account by giving his note, when should the note begin to bear 



To FiMD THE Equated Time, woek the Terms 
OF Credit begin with different Dates. 

J. Eives bought of A. Ainger the following billi 

Sept. 15, a bill amounting to $100, 
"30, ** " " $400, 



PERCENTAOa 



F" 

^M Oct. 8, a bill amouating to $250, 

H " 10, » " $250, 

^H What is the equated time for paj'ing the whole? 
^H To cqiiftte the above bills, it is necessary to assume a ilit 
^H from wlitch to compute the interest oa the several items,- taj 
^^ i»to inny be nssumed, but the most coovement date for eianplei 
genetnlly, on nccount of reckoning the time, will be found lo be 
the latt day vfthe month before ike earliest date at uikich atufittM 



s Aug. 31. 

By papng at tlie ■fixuined date, 
Aug. 31, KiYes would lose 

on the several bills from Aug. 31 
to their respective dales, amount- 
ing in all to $5.50 ) .-. payment 
should be made at such time 
Aug. 31 BS will be required lot 
$1000 to gain $5.50,-1 
which added to Aug. 31 ia OoL S, 
Ana. Hence the 



b^vntei due ; this in the above e 

OncuTioN ni Istkkbst Ubthdd. 
Ifi days' iiitcTGit on $100^ .25 
80 " " " 400 = 2.00 

as " " ■' 2M = 1.58J 

« " •■ " 2M = 1.6fiJ 

1000 5.50 
Jof^of 1000 = 51 fi) 5!50 _ 

1.1m. 
I.l m. = 1 m. 3 d. 
Aug. 31 +1 m. 3d.=OoL3. 

RtitK. To find the equated time when the terms of cre^ 
begin with ditTfrent dale.i: As-iume that the time for payinf 
nU the ittmt it on the last day of tlie tnoiUh prevtoui to tkl 
wtiriiegt day at which any item ii dtie : find the inieresl on eoet] 
item /mm the aisumed dale to the date when it is rfuc, and diviH' 
the turn of the interettt by ^ of-yi„ of the ttim of the itemt ; iht 
jttotitnt tnVf &e the time after the assumed date, in months, ' 
o/f should be paid. 

Note I. — .1 month := S d. ; .03} month = I day nearly, etc. 

NoTB n. — R^eet the fraotian of a day whea it U less than \ ; reckMl' 
K 1 day when ' 

1. Find the equitable time for the payment of the following- 
$300, due April 1, 1869; $450, due Dec. 1, 1869; and S600. 
March 10, 1870. (Assumed date, March 31, 1869.) 

Ant. Nov. 25, 186» 



EQUATION OF PAYMENTS. 



at 



2. Find ihe mean or average time for paying tlic foHow- 
31i!.45, due Feb. 10. I860; $24.17, due Mar. 1, 1860; 
15, due Mar. 14, 18C0; 830, due Mnr. 16, 1800; and $12.70, 
ne Mar. 7, 1860. Ant. Mar. 5, 186a 

,£dwia Foote's ledger conlains tlie foltowing accounL 



Thomas Wisq, 



Dr. 



Cr. 



To Merchandise. 



Mote. — This account shoi 
DIGS and to the amoun 
' S. JtJlowing interest on 
me from which a note shi 
le above items ? 
i. What is the equated 



each item fram ii3 date, what is the 
iild draw interest in payment of all of 
Jns. May 9, 1862. 
ime for paying the following bill ? 



New York, Jan. I, 1861. 

Boufrht 



It of F. Foca & Co. 
«100. 



E. Train & Co. 

1860. 

Jan. 20. M'd'sf 
War. 15. " " 2 " 100. 

Apr. 12. « " 2 " 100. 

_ The above itema will be due as follows: April 20, May 15, and 
Equate from these dates. Assumed date, Mar. 31. 

Am. May 16, 1660. 
6, Equate the following: — 

KOXBCRT, Jiin. 1 



Hb. J. Stow 
1864. 

» 15. 



, 1865. 



Bo't of Z. Churchill, 
5 mo., $400. 



Am. Aug. 8. 



PERCENTAGE. 



6. If one nole should be given for the following lliree, wliei 
■hould interest commence upon it 7 



A note for S200, dated May 15, 18G4, < 



250, 
700, 



Jum 






July 8, " " 30 " 
7. Wliat is the mean time for the payment of the following 
bills of goods purchased by Calrow &c Co. of Armstrong Si Co,? 

1856. June 1, a bill of |200 on 90 days. 
" Feb 1, " " 800 " 75 " 

" Apr. 1, " " 300 « 60 « 
" July 1, " " 650 " 40 " 

1857. Feb. 1, " " 1000 « 20 " 



Sr What is the equated time fi 

J. P. PUTSAII, 



paying the followiog ? 

Boston, Julg 1, 1864. 



To "Wetmocth Iron Co., Dr. 



~^m: 








~ ■ 


Jan. 10. 


To Merehandise o 


n3rao., .... 


M-IT 




" 28. 




■ 3 mo. 


■254 


25 1 


Feb. 29. 




• QOd 






Mar. 12. 




' 4 mo., .... 


MK 




Apr. 8.1 » 


90(1 


300 


o»l 



'. Find Ihe equated lime for the payment i 
m held by Page & Son against Washington 



f the following 
Manufacturing 



A note for S.5C0. daled Jan. 1, 1856, on 5 months. 



84G.15 
728.50 



Feb. U, 
Mar. 20, » 
July 30, " 

SL-pt. 12, " 
Dec. 18, " 
May 10, 1857, " 



" " 820.20 " Apr. 17, 
1^^ For Dictation Exercieea, sec Kej, 



AVERAGE OF ACCOUNTS, 

313. To AvEitAQE Av Account. 



221 J 



III. Ex. I have in my ledger an account wiili F, E. Clarke, 
bth the debt and credit sides of which cousist of suadr}' itenu, 

le fooling is as follows : — 

Dr. side t250, averaging due Feb. D, 1863 ; the Cr. side tSOO, 
irernging due Apr. i, 1863 ; at wliat lime should I pay ClHrlcQ 



Assuming, as in Art 312, Jan. 31, 1863, ai the time for settling thii 
icount, we compute inteiest on each item from this time till it u due. 
By settling Jan. 31, 1S63, 

I should lose 63 days' int. on $300 — S3.15 
Clarke wi'uld lose days' ioL on 8250 — 8.3:5 

The baUuice due Clarke is $50. $2,773 int., my net loss. 

i ot -,\, ot $50 — $.25. 

2.773-^.25 — 11.1 m. = 11 m. 3 d. 

Jon. 31, 1863 + 11 m. 3 d. = Jan. 3, 1864. 

If^ by settling at the assumed date, my net loss of interest would hs 
t2.TTd, I shall he entitled to keep the balauDe, $50, till it has gained 
$2,775, which, found by dividing it by the interest of $50 for 1 month, 
is II m. 3 d. ; this added to Jan. 31, 1863, is Jan. 3, 1864, Ans. 
If, however, the dates were trans^Hised, making Clarke's $250 due to ine 
ipr. 4, and my $300 due to Clarke Feb. D, by settling at the assumed date 

would lose 63 days' inferest on $2.50 = $2.62^, 
ibould lose 9 days' interest on 300 =^ ^.45 

The bilance due Clarke is $30. $2.17^ int., C.'s net loss. 

' If, by settling at the assumed date. Clarke's net lo9s of interest is 

'^nj, he may justly require me to pay the baiance, $50, at Fuch time 

o Jan. 31, 1860, na uill be required for $50 to gain $2,17^ of 

erest, which is 8 m. 21 d. ; this, reckoned back from Jan. 31, 1863, il 

by 10, 1B62. 

From the above example we deduce the following 



s» 



PERCENTAGE. 



HuLR. To equate an account: Aisume that all Ae ilemtart 
to b* paid on th« lait duy of the month previous to the larlUA 
day <U which ant/ item becomes diis ; find the inlerett on tack 
itrm firoin the assumed date to the date at which it becomei dati 
find tht difference between the interest on the Dr. aitd Cr. ridet of 
the aeeouHl ; divide thi$ difference by the inlerett on the haUatt 
of the account for \ month; add the quotient to the atsumtd diit 
when the larger tide ha* the more inierett, and lubtraet itfroM 
the attu/ned dale when tlie larger side hat the Uie interest, 

Sl'fti Settlement can be etTecteil earlier than the equated 
time, \)y deducting interest from the balance of the account fof 
the lime between the equated time and the desired time of set- 
tlemenl. Tt can be effected later by adding interest. The lattef 
will bo neceasary when tlie equated time is already pasL 

313. If it be desired to settle an account at a specified 
time, add interest to the items due before the specified time, anjl 
■ubiract interest from (hose due after the specified lime ; the dif- 
ference between the total of the Dr. and Cr. items plu^ or minia 
their interest, will be the balance due. 

316. Examples. 
1. When can the balance of the following ledger accoont ba 
j)ud without loss to either party 7 



Da. 


Edward C. Damon. Cr. 


1863.1 
Apr. 1 To Cub, 
Ji5y bI " Mdse., 


$1000 
• 1 IIS 


II ^^A 1 1 

00 Apr. 14 ByMdsc, $1392Ji9 
!)S 11 Aug.iol ■' Real£state,| 94 33* 



This account ghows that Da- 
aion receives, 
Apr. 1, $1000. 
July 8, 118.98. 
We assume March 31 for settling the account. 



And that he m credited, 
April 1 4, with $13D2.59. 
Aug. 10, " 94.33. 




SL JUiS 



^WT&dX 



1T« 



>i»ii| 







irl2.1i^tt. 



1862. 
Jan. 6 
Fd».7 



dou 60d. 



J«. 1 BrKEaMB^Wd. 



r^. MO 



? 



31, 1862. ^M^ F^ :^J< l$f^ 



4. Wben is tlie bahaee of tbe Adlowing acnmnt «itt<^ t 
Dr. Dat, Wii.cox,lbCo. 


On. 


1864. 
July 21 
Aug. 15 
Aug. 31 
Oct. 17 


To Mdne., 90 da., 
** do. 60 da., 
" do. 4 mo., 
" Cash, 


$173 
13 

81 
230 


15 
68 
55 
00 


! 1864. 
June 25 
June 30 
lAug. 20 
; Sept. 12 


By Ma»., 30 a»,» 

•• do. 00 an,» 


$.M^ 


71 



317* To find the equitable time for the puymont of tlii^ Iml* 
Mice of a debt, when partial payments are made bt^fom llm ApV 



PEECEKTiGB. 

is dii« : Mah the tehole debt the Dr. nda of an accmmt, met 6f 
fortial payments ihe Ct. side. 

5. A hold* a note againsi B. dated Not. 14, 1861. for 5620, 
iae 7 montbs hence, without intereat. On this note B paid K 
S220 Jan. 14, 1665.aad $100 Feb. 14,1865; what is the equaled 
time for paying the balance? Am. Nov. IG, 1865. 

6. T. Ropes owes K. Treat $250, dne May 29. If he should 
pay S-^O on the 29tli of Apnl previous, when should he pay ibe 
bttlance ? Attt. Jane 7. 

7. A farmer purchased, on the 1st day of April, 1864, S attta 
t£ land at S183 per acre, agreeiog to pay for it ia 7 nwnlhii; if 
he should pay S'iO.75 at the dale of the purchase. S148J5 in i 
months, and £150 in H months, in what time should he pa; tie 
balance? 

8. A owes B SaOOO OcL5 ; if he should pay S1200 of it Sept 
8, at what lime should the balance be paid ? 

9! J. Edwai-ds owes J. Adams S1200 on a note dated Oct 9, 
I6G3, payable in 4 months without interest; if Edwards should 
pay Adorns $250 on this note Jan. 16, 18G4, and UQO Feb. i,, 
1864, when should the balance of the note be paid 

lO! Boug'it a lot of land for 3800, for which I gave my note, 
dated May 7, 1864. payable in 6 months; June 28, I paid $lo3| 
Aug. 7, 1 paid $32O.G0, and Sept. 7, 5179.40 ; when should lh« 
balance be paid ? 

lit Find the equated lime for the settlement of the following 
•ccount : — 

Robertson & Rei-nolds in ^ with James Loring & Co. 





— - 




1863: 






July 12. 


To Balince, 


!fl.ifi^ 


17 


July 18, 


By Cash, 


$480 » 


" W 


" M(i8e.on4mo. 


\h\'A 


HI' 




"Note on 90 d. 


1218 S& 


Aug. 8 


2 mo. 


■m 


IK 


Aug. 20. 


" Real Estate, 


000 M 


Rep fWl 




78;! 


H.i 


Sep. 30. 


■' Cash, 


4J9» 


Nov. 25 


■' BiU due, 


280 5? 


OcL 28 


■' Draft at 60d.' 


425 091 


Dec. 1 




424 GO 


Dec 1 


" Cash, 


183 9 


&-1 


or Dictation Exerc 


as, SB 


gB 


QJ. 







t Allow 3 daya of grnoe. 



T4XE8, 

3IS. A Tax U a sum of muney assessed upon a peraoa c 
ipon properly lor public purposes. 

319. A Poll Tax is a sum assessed upon each male citizen 
^lile 10 Ue laited, wiiliout regard lo liis properly. The person* 
''[bua taxed arc called (he polls. 

3i20* Beal Estate consists of immovable property, such aa 
MMses, lands, &^c. 

331, Feraonal Property consisU of movable property, 
Uch as money, sloi:ks, calilc, ships, ke, 

' 333( Assessors are officers appointed to levy taxes. It 14 
Iheir duty to ascertain the value of tlie taxable property and the 
ilDmber of polls, and to apportion the lax lo each person. 

333. III. Ex. The whole slate, county, and town tax of 
Word for the year 18G2, vim $5300 ; the value of the real es< 

e and personal property is $1250000 ; there are 200 polls in 
be town, each of wliich is taxed $1.50. What is the lax on Jl, 
ind what is J. Swan's lax, who has $3000 of real estate and 
tlOOO of personal property, and who pays 1 poll lax ? 

Ofbiutios. 
f 1.50 X 200 =■ $300. Binount of poll taies. 
95300 — $300 = ?3000, propenj tax. 
$3000 ~- $1250000 — 4 mills, tax 011 $1 of property. 
$3000 + $1000 — $4000, Swan's taxable properly. 
$4000 X $.004 — $16.00, Swan's property tax. 
$1S.00 4- $1.50 =: $17.50, Swan's whola tax. 
Hence the 

Bdle fob Apportiosinq Taxes. Multiply the tax on ona 

foU by the number 0/ polls, and subtract the product from th» 
whole tax; divide (he balance by the taxable property; the quo- 
lienl i* tlie tax on $1. Multiply each person's taxable properly 
ly the tax on $1, and add his poll lax, or taxes, if he havt 

Ifi 



PERCENT-AQE. 



Examples. 



r 

^P 1. Tlie whole Ux of llic town of H. h S70352 ; tlie valii- 

H^ ation of the (own being ii9329000, the number of polls beirj 

H 33C6, each taxed Sl.'^Q, what is the tax upon $1 and 

^1 the tax on the fallowing named tas-pajers? 

P ' 



\ 



A has property amouniing to $8500, and pays 1 polL 
B has property amounting to ¥3570, and pays 1 poll. 
C has property amounting to S5800, and pays polls. 
D has property amounting to SIOOO, and pays 2 polls. 
E has property amounting to S28O0, and pays 3 polls. 

Am. 7 mills on $1 ; A's tax, 56 1 ; E'a tax, $20.49. 

2. The town of L. votes to raise a lax of $8343.20 ; the val- 
nation of the town is ISOOOOOO ; there are 1G79 polls, each taxed 
$.80 ; what is (he tax on a dollar, and what is the tax of J. L. 
Partridge, who has $1500 of real estate and $3000 of personal 
property, and paya two poll taxes ? 

Ans. 3i mills on $1 ; Partridge's tax, (17.3S. 

3. What would be the tax upon a non-resident wlio had prop- 
erty in the above-named town of L. to the amount of $15225 ? 

Ans. $53,287-^ 

4. The slate tax of a certain town is $3093 ; the county tax. 
b $0110; the town tax, $33SG0 ; the valuation of the town 
$6700000; there are 2542 polls, each taxed $1.50. What 
the tax on $1, and what is the tux on a person having S4500 
real estate, $2750 in personal property, and who pays one poK 
tax? Ans. S.OOS^j!, on $1 ; $42.889|J. 

5. There is a town whose valuation is $1100000, in whidi 
there are 300 polls, each Uxpd $1.20 ; the tax to be raised 
S9600, .What is the tax on $1, and what is the tax of a pers 
having $4000 in real estate, an annual income of $3000, on i 
above $800 of which he i* taxed aa for personal property, and' 
who pays three poll taxes ? Ans. 8^ m. on 81 i $■ 

6. Tlie valuation of a certain town in real estate is $3200000); 
iu personal property tl 186000 j the tax to be raised is $31 579.2(V 




TAXES. Itf 

n etxtli of whicli Is to be levied upon the polls, of which then 

8 3090. What is the lax on *1, and wliat on e-ach poll? 

Am. (i m. on *l i poll lax, tl.70. 

Assessors commonly construct a table showing the tax on $1, 
32, $3, &c., from which thciy compute the individual taxes. 

7. The valuation of a certain town is 811522400; the Ux to 
be raised is $1083^1.60; there arc 3350 polls, each taxed $1.40. 
Find the tax on $1, and perform the remaining examples by tho 
following 

Table, 



Showing the tax 


1 various sums 


at the 


■ate of «.009 on $1. 


llpay. ».009 


$10puya $ 


09 


$ 100 imys *.£« 


- 2 " .018 


20 " 


IS 


aoo " 1.S0 


• 3 « ^27 


30 " 


27 


300 " 2.70 


14" .038 


40 " 


36 


400 " 3.60 


r S •• .045 


60 " 


43 


500 " 4.50 


6 « .054 


60 '■ 


54 


600 " 5.40 


' 7 " .063 


70 " 


63 


700 " 6.30 


8 « .072 


BO " 


72 


800 " 7.20 


9 " .081 


90 " 


SI 


900 " 8.10 


10 " .09 


100 " 


90 


1000 " 9.00 


'8. At the above r 


ate, what is A 


fl las, he being assessed foi 


1250, and paying 2 


polb? 

Ope RAT 10 






, 


$4000 paya 


$36. 






200 " 


1.S0 






CO '< 


.45 






2pdUb " 


2.80 





Ana. 841.05, A'stBX. 

I' Find the tax of the following at the above rate: — 

9. Of B, who is assessed for $2800 and 1 poll. 
' 10. Of C. who is assessed for $7850 and 3 polls. 
"11. Of D, who is assessed for $1565 and 1 poll. 
^ 12. Of E, who is assessed for $3068 and 2 polls. 
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13. Of F, who is assceaea for S6555 and 1 potU 

14. Of G, wbo ii assessed for S66B7 and 1 poll. 

15. Of H, wlio i3 assessed for 810793 and 3 polls. 

16. Of I, who M assessed fur $3384 and 1 poll. 

17. Of J, who is assessed for S4o97 and 1 poll. 

18. Of K, who is assessed for $8979 and 2 polls. 

19. Of L, who ia assessed for 82972 and 1 poll. 
SO. Of SI, who is assessed for 81000 and 1 poll 

21. Of N, who is assessed for 86587 and 2 polls. 

22. Of 0, who is assessed for 87572 and 2 polls. 

23. Of P, who is assessed for $2956 and 1 polL 
^p* For Diclatiaa Exercbea, see Kfy. 

CtrSTOM HOUSE BUSINESS. 

394. Custom Houses are places where GrOTemment OS- 
sera collect dutira. 

333. Duties are taxes upon imports and upon the tonntgs 
M weight which a vessel may carry. They are of two kiniki 
^peeijie and art vahrem. They furnish a revenne for the gor- 
tnunent. 

330. An Invoice is a li^t of imported goods, showing iheii 
quantity and price. 

337. A specific tluty is a tax upon each article of i 
tain kind, without regard to its value. 

338. An ad valorem duly is a certain per cent, of the coal 
of gocds, esiimaicd upon llie invoice. 

330. Leakage and Breakage are allowances for loss fron 
Ihe leaking and hreaking of bottles, boxes, &c. 

330. Tare is an allowance for the weight of boxes, iw. 

331. Gross Weiglit is the weight of goods uicludinewhrt^ 
ever is used for packing. 

333t Net Weight is the weight of the goods alone. 
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333. EXA^MPLES. 

. What is the net weight of 120 boxes of rnisina. gross 
^ht being 31 lbs. each, ihe tare being 6^ lbs. per box? 

Am. 2940 lbs. 
Opebatfo:?. 
31 — 6^ ^ 24J, net weight of 1 box. 
21^ X 120 = 2940, " " ■' 120 boxes. 
S. What ia the duty, at 5 cents per lb^ on the net weight of the 
e ? An$. S147. 

S. What is the specific duty, at 15 cents per gallon, on 25 bar- 
spirits turpentine, containing 32 gallons eiicb, 5^ being 
■ducted for leakage ? Ans. $114. 

i the duly, at 25 %, on 75 boxes of tin, 112 lbs. 
r box, invoiced at 7 cents per pound, tare being G lbs. per box? 

Ant. S139.125. 
r6. What is the duly on 100 dozen watch crystals, at 35%, in- 
!ed at fll per dozen, 3^ being allowed for breakage? 

Ahs. S33.D5. 

. What is [he duly, at 20 ^J ad valorem, on an invoice of 24 

e? of tea, gross weight being 1284 lbs., 8 lbs- for tare being 

towed on each box, the cost of ihe tea being 38 cents per 

i? Am, $82,992. ■ 

I have imported 3 tons, 3 cwt. 3 qra. 7 lbs. of steel iDvoiced 

) cents per ponnd; ^% being allowed for damage, what ia 

u!yft20%?t 

ST What is ihe cost at the store of 5 hhds, of sugar, weighing 

I 2556 lbs., which was bought in Havana for $178.92, and 

a per 



which is paid $35.75 lor fiei 

ind for duly after deducling 15% for i 
ST Find the cost of two cases of gum 
'l., duty 30 j;^ ail valorem; the gross * 
cwt. 3 qrs. 20 lbs., of the second 1 cw 

g allowi^d for the weight of each case. 

^ For Dictation Exercises, aee Key. 

• Beo ArL 161, Note, 



irling, and 2^ c 

arable, at 21£. 5s. per 

eight of the first being 

:. 1 qr. 10 lbs., 35 lbs. 

Alls. 73£ Os. 2fd.. 
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DRAFTS AND BltLS OF EXCHANGE. 

334> A Craft is k written oiiler, directing one person h 
jwty moDBj to another. The following is a simple form of a 

(tlOO. Baltimore, April 4, 1864. '■* 

Thirty days after eight, pay to Snmuel Price, or order. 
Hundred Dullara, and charge the same to my account. 

Charles Suith. t 
To Brewer & Tileston, 
Publishers, Boston. 

333. The Drawer is the person who signs the draft. 

330i The DrawoB is the person to whom the draft h ^ 
Creased. 

337. The Payee is the person in whose favor the draft it,. 

Note. — In the above, Cbwles Smith is the Dnwer, Brewer & TileitoOi 
■le the Drawees, and Samuel Price is the Payee. 

338. The Holder of a draft is the person who has legi 

possession of it. ' 

339. The Sndorsement of n draft is the writing upon M) 
back, by which the payee transfers bis right in it to ant 
per«,n. _ 

340. If the drawee does not pay the money when the dran 
is presented, he may signify his acceptance of it by writing hta 
Dame on its face, after the word "Accepted," by which act ha. 
becomes responsible for its payment. 

Bills op Exchange. 

A BUI of Ezohange is a draft used by merchant!) 
6 diicharge of debts payable at a distance. 
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349* Bills of Excliange are Inland, or Domestic, when 
Ihe.T are drawn and payable in tbe same countiy, 
H , 343. Bills of Exchange are Foreign wi: :ri they are drawn 
■A) one country and payable in another. 

^P Illustration. — SupposoA, in New York, ships buller to B, inLiT* 
erpool, to the amount of $1000. He makes a draft on B to pay to him- 
•clf, or " bearer," or " order," the $10()0 due. But :), in Bo«ton, wishes 
cutlery from D, in Sheffield, to the same amount. So he bu js A's draft, 
paying its tbIuc in United States monev, and lends it to D. 1) receives 
it and presents it to B, in Liverpool. B, having received his butter in 
good condition, accepts the draft, and when the 'ime comes for pay- 
ment of the money, pays it to 1), of Sheffield, in English currency. 
Thus A receives payment for his butter, and D fii.- his cutlery, witho-it 
the risk or incouvenience of sending the money irom one country b) 
another. 

344. Bills of Exchange thus bought and sold are aaid tu 
be negotiable, or marketable. 

34<5. When the value of the goods sent from the Uaited 

Slates In another country — England for examole — is greater than 
tbe value of those received from England, more money i^ due to 
U3 from the English mercliants than is due lo them from our 
nicrciiDnt^, and we hold more bills against England than are 
needed lo piiy our debts ; eonsequently, bills become cheap, and 
exchange is at a disciount. Wlien ihe valiie of the goods im- 
ported from England cxceds the value of those sent to England, 
our merchanCs hold fewer bills against England than are needed 
to pay their debts, and bills llius become dear, and exchange is 
at a premium. The current price of exchange is called the 
Sourae of Exchange. 

346. A Set of Exchange consists of two or more drafl; 
of the same tenor and date, the payment of either one of which 
cancels ihe other one or two. 

To provide against accident in the transmission of a draft, il i) 

—jualomary to send two, at least, of a set by difTcrent tcodas of 

Hbanveyance, or at different limes. 



J 



PERCENTAGB. 
INLAND OB DOMESTIC EXCHANGE. 

347» To FIND THE Value op an Inland Draft. 

III. Ex., I. What must be paid in St. Louis for a draft on 
Philadelphia, for $2500, payable at sight, exchange being 1^^ 
premium in favor of Philadelphia ? 

Operation. If exchange is H^ premium, 

♦2500 X 1.015 = $2537.50, Ans. t^e exchange value of (1 is $1.0W 
and the price of (2500 will be (2500 X 1.015 = (2537.50, Am. 

III. Ex., IL What must be paid in New Orleans for. a draft 
on New York for $1500, payable in 60 days after sight, exchangt 
being 1^ premium ? 

Operation. 

(1500 X 1-01 = (1515., Exchange value of (1500 at sight 
(1500 X .0105 = 15.75 , bank discount of (1500 for 63 days. 

Ans. (1499.25, cost of draft 
Hence the 

HuLE. To find the value of an inland draft : MvUiply the 
face of the draft by the exchange value of%l. If the draft is 
payable after Siight^ deduct from the product the hank discount of 
the face of the draft for the given time and grace. 

Examples. 

1. What is the value of a draft on Boston for $2500, when ex« 
change is at a premium of | ^ ? Ans. $2506.25. 

2. What must I pay for a draft on New York for $700 al 
12 days without grace, exchange being at J^ premium? 

Ans. $699,475. 

3. Bought a bill on New Orleans for $400, at a discount of 
fo ; what did I pay ? Ans. $398. 

4. Messrs. B. & T., of Boston, sold a draft for $206.59 on 
Billings & Son, of Baltimore, at 30 days' sight, discount being 
l^ 1 what did th^ r«ceiye for it? 
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1 Face c 



A I>B*FT. 



348. To i 

fi.L. Ex. "What is the face of a. 30 days' draft on CinciniuUI 
*!% discDunt, which caii be purchased lit New York forf^OO? 

OPEBATIOX. 

S.Ol := S.09, exchange value of $1 st sight 
.00^, bank discount of SI for 33 da}^ 
.9843, exchange value of $1 at 30 dap. 
$200 -^ .9845 — J203.148+, Am. 
^ The exchange value of tl of the draft «lll be $.!)S45 ; if $1 can W 
purchased for $.9843, ds man}- dollars can be purchased for 9*200 aj 
$.9845 is contained tunes in $200, which is 203.148+ timet. Am. 
8203.14^+. Hence the 

Rule. To find the face of a draft which may be pnrchitseil 
for a givea anm: Divide the givea turn hi/ the exchange valun 
o/tl. 
' Examples. 

Wishing to remit to my correspondent at Si. Louis the net 
a lot of wheal, amounting to $127d, I purchase with 
that sum a draft at !{% discount; required the fuce of ihe draft. 
Ans. S1289.50(i-f-, 
i 2. What is Ihe face of a draft for 15 days, which may be pur- 
chased for *1030, at 1^% premium? Am. *1037.54D-f. 
3. What is the face of a bill on Boston for CO days, at i% 
premium, which may be bought for $3000 ? 



\ 



FOREIGN ESCnANGE. 



340. The method of computing foreign exchange is similar 
to that of computing inland exchange, except that the currency 
of one country must be reduced to that of another. 

350. The value of 1£ sterling, which is ihe English gov 
ereign, compared with the o!d Uniwd Slates coin, equals $4.44ji 
But Congress has from time lo lime reduced the weight ai:d purity 
States coins, making their value na metals less than ihef 
oins, that they might not be used for transportation o 
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the arts, And has established the legal value of the pound sterliif 
at S4.84. The intrinsic value of the pound ia S4.8G1. Thecom* 
mercial value varies Irom $4.83 lo $4.87, aa il ia in greatei 
less demand. 

3JSI. Exchange, however, is reckoned upon the old or nom- 
inal value of the pound (I4.44J), and the present valui 
to be at about 9% premium. Thus, when exchange on England 
is quoted at 10 or 11^ premium, it is really only at about 1 oc. 
i'fe premium upon the real value. 

SiSS. Examples in Reduction op Cuerenct and E*^ 

CHANGE. 

1. What is the nominal value of £250 sterling expressed 
United States money ? 

14.44 J = «V-. 2aa^x_io. = $ii n.l 1 J. Ant. 

2. What is the Uniied States legal value of the above ? 

A71S. $1210,: 

3. Reduce 1£ ElerlJng to Federal money at Of % advance upoit 
the nominal value. Aru. t4.86j> 

4. Reduce 40i!. 10s. to Federal money, at 9^^ advance. (Se^- 
Art. 265, Note.) 

5. What will he the value in Federal money of 84£. lOs. 11 jd.. 
B* 10^ advance? 

6. What is the cost in New York of a bill on Liverpool fofy 
170£. 13s. 9d., at 9j^ premium p 

7. A gas company purchased Newcastle coal in England t«3 
the amount of lflOO£. 15s. 7£d. ; exchange being S^fe premium, 
what will this be worth in Uniied States money ? 

8. A dealer in Hour shipped lo Loudon 3000 barrels of floul^ 
which cost $4.20 a barrel in Baltimore; the Hour wa? sold iff 
London at 1£. fis, Cd. per b.trrel, exchange being 10^ ail' 
what was the ga!n, ivithout regard to expenses ? 

or How much Federal money will pay for 3 T. 15 cwL 2 qR. 
1 lb. of iron, at 7£. 10s. 9d. sterling per ton, when the premiunf 
is 9}%? 

" '* A cotton broker sent lo Manchester, England, 50 bales ot 
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Wilon averaging 4C0 pounds eoch; ihe cotton was sold at 114 
per pound. What was the iimount of Bales in United State* 
money, premium being ]0J%, and wLat was llie b_'oker'a com- 
mission at l^fc upon the sales? 

11. Reduce t200 to eterling money when exchange on Eng- 
land is 10% advance. a°a ?'^fl - '! . ia . i — 40£. ISs. 2^d., jinj. 

12. Rednce $575 to elerling money at 9J ^ advance. 

13. When exchange is 9fe premium, what is the valne of 
8G874.40? 

14. What will a merchant gain by buying 4000 bushels of 
com in Albany at 65 cents per bushel, paying for shipping and 
other expenses 30 cents per bushel, and selling it in Liverpool, 
£ngland, at 4s. Od. per bushel, when exchange is 10^ premium? 

15' A merchant in 1864 shipped lo Liverpool 5000 pounds of 
butter, which cost him in New York Sa cents per pound ; he 
paid 4^0 for freight and other expenses, and sold it in Liverpool 
for lid. per pound. Exchange being 1205^ premium, did he 
gain or lose, and how much ? 

16. What is the cost of a set of exchange on Paris, for 6000 
francs, exchange being 6§ francs per dollar? 

17. What is the cost of a set of exchange on Paris for 4500 
francs at 5^ premium, the value of 1 franc being 16^ cents? 

18. Mr. James Payne, an American gentleman, whde trav- 
elling in England received the following draft; what was the cost 
of the draft in America, the premium being 41^ in favor of 
England ? 

.£127 Boston, Aug. 23, 1863. 

At tight of this, ourjirsl Bill of Exchange (second and third 
of tame tenor and date wipaid),pay to the order of James Pagne, 
in Manchester, one hundred and twenty-seven pounds iterhng, 
value received, rmd charge the iame to our aecoiinl. 

J. E. Thateu & Bao. 

To Ue«na CiiJiom Bans. & Co, Bond Street, Loudon. 

" For Dtct&tion Exercises, see Key. 
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/^ 3«S3» Questions in Review. 

What is PercentAiJjs . From what is per cent derived ? In wlutf 
four ways represented ? Represent |^ decimally. i 

How is a per cent, reduced to lowest terms ? j 

How is a common fraction reduced to a per cent. ? 1 

Wliat is the complement of any rate per cent. ? ] 

Reduce } to a per cent. ; represent it decimally ; find its compIe« 
ment, and reduce that to its lowest terms. 

How do you find any required per cent of a number ? 
Name the applications of percentage in this book. (See Contents.) 
Upon what is the percentage of Pbofit or Loss reckoned ? 
If goods cost 24 cents, for what must they sell to gain S^^ ? to lose 
16|>g? What per cent, would be gained or lost by selling the above 
at 30 cents ? at 21 cents ? If 24 cents is 20^ less than the value of 
goods, what is the value ? if 24 cents is 33|>^ more than value ? If 
18 cents is 10^ less than cost, for what would you sell to gain 10>S? 
to lose 25>g ? If 10^ of what you receive for goods is gain, what is 
your gain per cent ? 

What is Interest ? principal ? amount ? legal rate ? usury ? 
Usual rate in United States ? Rule for finding interest on $1 at 
Q^ ? on any sum ? 

At G^, in what time will a sum double ? will the interest equal \ 

of the principal? i? i? i? i? i? i^r? A? A? A? A? T^ ? TiiW? 

At 6>S, what part of the principal is the interest for 1 mo. ? for 
3 mo.? 5 mo.? 6Jmo.? llmo.? 13mo. lOd.? ly.4mo.20d.? ly. 
8 mo. ? 5 y. 6 mo. 20 d. ? 

What is the interest on (1 for 3 y. 4 m.? 6 d.? 3 d.? Id.? 20 d.? 
33^ mo. ? 

How obtain interest at any rate besides 6^ ? 

How obtain interest on pounds, shillings, &c. ? 

What is the rule for reducing shillings, pence, and farthings, to 
decimal of l£ by inspection? What is the value of Is. in decimal of 
£1? 3s.? 5s.? Iqr.? 12 qr.? 6d.? 9d.? 

Name the first month in the year ; the fourth j the seventh ; th« 
fenth ; third ; twelfth ; ninth ; fifth ; eighth. 

How many months and days forward from June 7th to the 2d of eacL 
of the above ? from November 15th? from March 28th? 

What are Partial PAYMENTd ? What is the legal rule fcr partial 
payments ? How is the record of payments kept ? What are thi: pa^ 
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ments called P Stippoae an endoreement nlll not enncel the interert f 
Ilule in common -.^e when the note is puidivilhin one year? Rule for 
annual inCereEt!' 

"What is CoMTOlTND IxTEHEST? How oftcn maj- interest be cora- 
Jiounded ? F-jr how many |icriods of time ivill interest be campounded 
in 2 y. 9 mo., if it is compounded aemi-annuoll)' ? quoiterlj'P monthly P 

What thrae factors are employed to produce interest? The inter- 
est, principal, and rate being ly)pwn, give the rule to find time. The 
interest, principal, and time being known, give the rule lo find rate. The 
interest, rate, and lime being known, give the rule to find principal. 
What is the dividend in each case P Tu fiod timo, for what time do 
yoo take interest fur a dirisor ? to find rate, nt what rate ? to find 
pKncipcd, on what principal P Amount, rate, and time being known, 
give rule to find principaL 

Whut does Present Worth embrace ? AMiat ia discount? Givi 
rule for present worth. How find discount P How prove the work P 

What is a PnoMissoKY Note ? What the fjce of a note ? What 
Is bank discount ? What are da;a of grace P avails of a note ? 

Which la the larger, true or bunk present worth P true or bank 
discount P 

Describe the process of getting a note discounted at & bank. 

What is endorsing a note? 

Rule for finding the face of a note, which, discounted at a hank, 
liitl yield a certain sum P 

What is Commission- ? Brokeraoe? What are Stocks ? When are 
rtocks above par ? below par P at an advance? discount? premium? 

Upon what is the per cent, of commission or brokerage estimated? 

What is the rule for finding what sum is to be laid out when a. re- 
Inittance is made which contains that sum together with the comnus- 
lion ? How obtaiii comraLssion ? 

What ia iNaURANCK? policy? premium? What are underwriters? 

What i* the rule for finding the poUcy which will cover a certain 
nun and the premium ? 

What is Equation of Payments? the interest rule? Piule fiif 
equating an account? 

What are Taxes? polls? real estate? personal property? assessors? 
How find tax on $1 P 

What are CUHTOM-iiodSES ? Duties? What is a specific duty ? an 
•d valorum duty P leakage and breakage ? tare? tonnage of veBsesI 
poM weight? net weight? 
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What is a DraitP Who is the drawer? the drawee P the |Mtyeef 
the holder? What is the endorsement of a draft? the acceptance? 

What is a Bill of Exchange ? What is Inland Exchange? For- 
eign Exchange ? When a bill negotiable ? when at a premium ? when 
at a discount ? Define course of exchange i a set of exchange. Give 
the rule for finding the value of a draft ; for finding the face of a 
draft. 

What is the nominal value of 1£, sterling? the legal value? the 
mtrinsic value ? 

Upon what is Sterling Exchange reckoned ? 

354» Miscellaneous Examples* 

1. Reduce -^ to a per cent 

2. Represent l^% decimallj. 

3. Reduce 10G|^ to its lowest terms. 

4. Find the complement of 84^%. 

5. What is 124% of 5 T. 3 cwt. ? 

6. What is the amount at 6%, simple interest, of (38.7^, from 
Aug. 5 to Nov. 10? 

7. What is the amount of $380.25, at G^oomponnd interest, 
for 2 yrs. 5 mo. ? 

8. What is the simple interest, at 5%, of 10£. 8s. 6d., for 4 yrs. 
2 mo. ? 

9. What is the compound interest of the above at the same 
rate and for the same time ? 



10. $2500. Chicago, April 4, 1862. 

In three months from date, I promise to pay John Peirce, 
or bearer, twenty-five hundred dollars, with interest after at 6%, 
value received. P. T. Ivison. 

The above was endorsed as follows : $1010 March 28, 1863; 
$100 Aug, 10, 1864 ; $1000 Jan. 1, 1865. What was still 
due? 

11. At what per cent, must $450 be on interest 9 months U 
gain $13.50? 

12. I received $7.35 for the use of $150 a certain time at 7%^ 
Beauired the time. 
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13, Lent a certain sum for 1 y. 6 mo. at 5^ ; the interest be- 
ing »9.40, what WKS the sum ? 

14. What principal will amount to t63.2o in 1 y. 3 mo. at 






15. SI50.25. WiNTHRor, /nrt. 5, IfifiO. 

On ibe fifteenth of May, 1860, 1 promiae to pay to the order of 
B, F. Tweed one hundred fifty ft^ dollars, with interest after, 
nt []fc, value reeeived. D. D. Daniels. 

If the bolder of tlie above have it discounted at a bank. Feb. 
15, 18G0, what will he receive ? 

li>. '\Vtiat will be llie true present worth of the above at iti 
|4ate? 

17. What would settle the above Oct 27, 18G0 ? 

18. What would settle the above at compound interest Oct. 
■ 87, 1865 ? 

19. What must be the face of a note, which, discounted at a 
fMink for 30 days and grace, would yield $500? 

SO. In what time will a sum of money double at 2^ Gimplp 
interest ? 

21. Find the commission for selling the following lot of hog.* 

Hv Sales on ^ of Messrs. BistiOF & Trowbridge, 
^V By BoNNEY &. Waite. 

F 



7 Hogs, as follows: 293 lb. 317 lb. 3O0 lb. 

219 lb. 314 1b. S23 1b. 1841b. 



Amonnt, at T^-cts. per lb. 



^ S2. What will a broker's bill be for 5 shares of stock purchased 
' Ibr me at 7 ^ advance, shares having originally been $500, his 
brokerage at J% included ? 

23. Required the value of 1£ sterling at 0% advance upon 

(t nominal value. 
a. What will be the contenta of a piece of cloth originallj 
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1 yu^ iMig Vt ^i jspfc wiAf, after sponging, if in th&t opentiaD 
' dawks A% IB kaedt u>d 6^^ in width ? 

2». A coMMMsiaa merchant receives t544 j of this he is It 
innrii sacfa a pon<ati as remains afler deducting hia comin'tssioii 
of ij^. Whsi is his commission, and what will remain ? 

«- Whai b ilw (wt of insuring «2500 at «17.50 on tlTOO? 

t7. What Till be the net 1<k« Io an insurance company in case 
oflfae toss hj fire of a property insured for ¥4500, on which ibe 
cam|i*aT bad received 3j( premium, no allowance for intcre.4? 

S& FctwInU «» n<u1 a poticj be taken out to cover t2ilb 
mhI Uw praunm of 1 j^ ? 

S9. W)M«p«reeot.an(>£is 15s.? 

M. Of bow maur rods is 84 rods 87^^ ? 

31. Take9«of7.5acre.<. 

Si. P»id JIA-rr for insuring tny schooner at a premium of 
j't- ; what was the sum covered? 

33. What is the pnr value of etock, which, selling at 3a^ 
itbo\-tt par. bring; $51Xt ? 

31. tn ibe %-»ar 16C2 the town of B roted to raise, by taxes, 
$97390; j cf 'Itis was levied uprn the polls; the valuation of 
the town «■< *10134375: what was the tax on tl, and what 
was the la^ •^*n non-restdeDt who owned a house in town vaiuel _ 
at»?000? 

Si. Er^>ce 730f . 10s. 4d. sterling to United States corKDOK 
exchan;^? ni 17^ advance upon the nominal value. 

Sfi. A debtor owes $200, ^ due in 2 months, ^ in 3 monlb 
and the remainder in 5 months ; what is the equated time f 
paying ihe whole ? 

ST. If ^ of a sum of money be due in 2 months, J in i 
^ in 3 months, and the remainder in 4 months, in w 
should Ihe whole be paid ? 

88. What is the average time for paying for $200 worth d 
goods purchased May 17, 1859, on 4 months' credit; $500 w 
purchased June 18, 1859, on 60 days' credit; and $300 w 
purchased June 19, 1859, on 90 days' credit? 

39, There is a note, dated July 1, on 60 days' credit, for ISC 
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By 20 there Is paid JoO ; Aug. 19, JGO; nnd Aug. 21, tia 

ipiicn should the balance be paid ? 

9 40r Thomas Swain owes Wm. C. Cliapin *3rt0.1g, due Jan. 7, 
^^«G3, and $207.06, due April 4, 1803; Mr. Cliapin owes Mr. 

Swain $800, due Feb. 8, 1863. When should llic balance be 

paid? 

4lt What is the cash valae of the above March 25, 18C3? 
|» 42^ What is the date of a note which must be givea to setUa 
Hie following, allowing 4 months' credit on each of the merchan- 
■be items ? 

B John F. Stoke in ^ 
W with Thomas Emeeson*8 Sons. Dr. Cr. 



Dee. 1. 

1864. 

Feb. 10. 

rafcr. 1. 

Iri. 0. 



To 200 bblB. Api 



35,000 Brieka, 

Cash, . . . 

By Merchandise, . 



i) $3.25, . . . 
' 3.48, . . . 

' 6.00, per M. . 



Cash,. 



IS3. Miscellaneous Examples in Profit and Loss- 
"Not«. — Younger pupils can omit this article till they review. 

I. By Belling goods at 6 cents 3 mills per yard, I loae 30% ( 

iat did they cost ? 

S. If I lose IQ'/e by selling goods at 18 cents per yard, for 

iat should they have been sold to gain 20 fc ? 

HX!!!=a.c„.,ft..„,i ^ = u^ A^ 

^' By selling a lot of iron at 12^% below cost, I received 
T4.75 less than I should have received if I had sold it at 
\X^o above cost; what did it cost? what should it have sold 
rtogainl2i%? 

"i. A merchant bought 5 cwt. 1 qr. of coffee for $03; for 
Tiut must he sell it per lb. to gain IG^fe ? 
5. For what must hay he sold per ton to gain 'i^i'/o, if bj 
feling at $16, 33^% be gained? 

'jF«»». — «I8-^ 1.33i =*12; 1.1^4, otiiVi = %U.'6i'l.,A3»> 



14ft PEnCENTAGE 

6. If 12jfe Iw gained by celling ladies' (.tippers, ni f9 frti; 
dozen pair^, for whitt should they havs been sold per pair to ffiit 
So%? ^w. 90 cent*! 

7. 13^ is lost by Belling a. lot of land for $783 ; what woald 
il have broughl if il had been eold at a loss of 8^% ? 

8. 50% of a certain number exceeds So% of it by $13.70) 
what is ihe number? Ans. $91.33>i 

0. A person takes a note on 2 months' credit for $110 in pn7^ 
ment for n watch ; on getting the note discounted at a bank, li4{ 
finds that he has lost 40% on the first cost of ih. " "" 

quired the cost ? Ans. S18].40Ja 

10. A broker purchaser a lot of stocks at an average of 9% 
bclovr par, and sells them at an average of 7^ ^ above par, ami) 
makes S300 ; what was the par value of ihe stocks ? 

11. If, by celling goodd at CO cents per lb., 20% is gained, wliat 
% would have been gained I " selling them at 7d cents per lb. ? 

Am. 50%. 

12. If 10% is lost by selling boards at $7.20 per M., wliai % 
would be gained by selling them at 90 cents per C. ? 

13. Sold boots at $3.55 per pair, and (hereby lost 29% ; what 
% would have been lost by Eelling lliem at $57.oO per dozen 

14. A dealer Las 18 barrels of sound apples remaining in a lot 
of which 10% have decayed; if his lot coi;t him SljJO per bbl. 
would he gain or los; on the lot, and what % by selling the re- 
mainder ot $1.7.'j per bbL? Am. 5% gain. 

15. Sold 4 ploughs at $24 each; oii 2 of lliem I made 20%, 
»nd on 2 I lost 20%; what did I gain or lose on (lie whole? 

Ant. Lost $4.00. 

16. 20% of a lot of barley, originally 5000 bushels, was de- 
■troyed by fire, the cost having been SIJ per bushel ; what per 
cenL will be gained on the lot by selling the remainder at $2 per 
bushel ? 

. By losing .3 cents on a pound, I get 87J% of the cost of 
bntler ; if I had lost 4 cents a pound, what % should I faftrfl 
xired? Ann. 83^%. 
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■ 18. By having 6 pupils absent from school my attendance ii 

93J%; it' my aUendance had Iieen 0^%, how many pupils muBt 

liave been absent ? Atix. 4 pupila. 

19. What wilt be the ffcof gain gn i!ie cost of 174 shares of 

Boxbury Gas Co.'h stock, norainal value of sharen being $87.50, 

if it be bought at lo^ below par, and sold at 19j% above par? 

BiSO. If I biiycoal at S4.13 per ton on G months' eredil, for 

mfiat must I sell it immediitlely lo gain lOfo ? ji^i- 14.40. 

F^l. IF I pay 93.90 cash, tor whut mast I sell it on 4 moDlhs tv 

gain 20% 7 

2i. If, by selling wood at 75 cts. per cd. ft., C^% be lo.st, for 
what should it have been sold per cord lo gain 3;J%? Ant. JG.6i4. 

23. I sell 4 of a lot of goods for S9, and tliereby lose 25g&, 
for what must I sell thi: remainder to make 8^%on the whole ? 

Aiit. «30. 

24. A grocer bought 100 gallons of oil, at SI per gallon ; he 
mixed with it 50 gallons that cost SI. GO per gallon, then solil the 
whole at the rate of $1.44 per gallon ; did he gain or lose, and 

_Rliat % ? 

I^-E5. Suppose the above was sold on a credit of G months, what 
mm the % of gain? 

r^2G. Suppo^ the oil to have beeii bought on 4 months, and sold 
for ca^h ; what % was gained ? 

27. For what should he sell the above per gallon to make 23 
Jfc, if he bought for cash and waited 10 months for his pay ? 

28. How much water must be mixed with a barn-l of ink (31 
galls.), which cost $34.10, that it may he sold at $1,10 a gallon, 
snd a profit of 25% be realized by ii? Aiu. 7J gail, 

29. What water would be required in the above, if Ihe cost 
had been $25, the profit 20% , and the selling price $.75 ptsi 
gallon? 

If 20% of what I receive for an article is gain, wliat it 
bigain % ? 



aSl. If S5% of what I receive is gain, what is the gain % 7 
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RATIO. 

SAT* Batio is the relatkm which one nmiiber bears li 
siocher namber of the same kind. 

Ratios are of two kinds, Aiithmetioal and OeoxnetrioaL 

9SS. Aiithmetioal Batio is ratio of nombers with respect 
to their difference ; as 6 — 4 = 2. 



GEOMETRICAL RATIO. 

SSO» deometiioal Ratio is ratio of nambers with respect 
to their quotient ; as 2 : 4 = j^, read 2 is to 4, or the ratio of 2 
to 4 = ^ ; 6:3 = 2, read 6 is to 3, or the ratio of 6 to 8 = 2. 

360« The first term of a ratio is called the Antecedent, 

the second, the CfOnaeqaent ; both together are called a CfOnp- 

let. 

What is the antecedent in the first iQuiitration in Article 359? the 
consequent in the second ? the ratio in the first? the consequent in the 
first ? the ratio in the second ? 

361* When the terms of a ratio are equal, the ratio is one 
of equality ; when the antecedent is greater than the conse- 
quent, it is a ratio of greater inequality ; when the antecedent 
is less than the consequent, it is a ratio of less inequality. 

363» It will be readilj seen that ratios, being expressions 
^r division, are similar to fractions. They can at any time be 
written in a fractional form, the antecedent taking the place of 
the numerator, and the consequent that of the denominator. The 
principles applicable to fractions apply abo to ratio. Hence, 

Multiplying the antecedenL } , . ,. 

J. . ,. ^, , r multiphes the ratio, 

or dwiaing the consequent, ) *^ 

Dividing the antecedent. ) ,. . , * 

,.,.,, , > divides the ratio, 

or muttxplying the consequent, ) 

Multivlyinq or dividing both terms ) . , i. • » 

of a ratia by the same nunw^r^ } 



QiBOVSTBlCAL KATIO. Mf 

363* Batios, like fractions, maj be siiiiple, oomi»lez» or 

compound. A ratio is siniple when each term is a simfiLo 

number ; it is complex when either term contains a fraction ; it 

is compound when it is the indicated product of two or mora 

.niuos. 

Wmple Satlo. Complex Ratio. CoHpovad 



2:8. |-:^. 2X8:5X5. 

364. Exercises. 

1. Write the ratio ofStoS; ofTtolO; offtof; of2X7 
to 5 X 4. 

2. Multiplj the ratio 3 : 4 bj 2. 

3. Divide the same hj 2. 

4. Reduce the ratio 6 : 8 to lower terms. 

5. Write any ratio of equality ; of greater inequality ; of less 

inequaiitj. 

5 
38S« III. Ex. Reduce 4 : — to a simple ratio. 

' 2i 

Opebatiox. 
— r= J^. Multiplying each term of the ratio } : ^^^ by 3 X ?» we 

. 2X0X7 J5X3Xt .^ ^^ , 

lULTC : = 14 : 45, Ans. Hence, 

To reduce a complex ratio to a simple one : Reduce each term 
to its simplest fonn, then mtdtiply each hy the least common muUi* 
p^e of the denominators, and cancel. 

Re^nc^ to simple ratios, 

6 



1. H ' 7^ 

2. -r:8. 



3. 3X5:4X8. 

4. 5 X 4 : 3 X i. 

5. |X5:fXl4. 



f 
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PEOPORTION. 



I 

I 



3GO> Proportion i^ an expression of eqaality betirecn two- 
ratios ; ttiua, 2 : 3 ^ 4 : n, ruud 2 'n lo three as 4 is to 6 1 ihtb 
k, 2 b the same part of 3 tlmt 4 is of G. 2 is $ of 3, and 4 is f- 
of 6. 

367i The lirst and fourth terms of a proportion are called 

the extremos, ami •Am second an<l third ure culled the meaiUr 
Tlie lirst ratio ': uLiltd ilie first couplet, and the second ratiii 
lliu BecoDd couplet. liuuU ilic following praporiioos: — 

1. 5:10 = 3:0. I 3. 8:2 = 12:3. 

2. i:l=25:15. |. 4. 5C;7^8:1. 

Name the extremes of the first proportion; the means of the second) 
the anlecedenta of the third-, the coneequeiits of the fourth; theses' 
cod couplet of the firht proportion. 

36H. Inverse Proportion, Four terms are directly 
proportional wh(!D tlic fir^t ia to the second ns the third is to 
(he fourth. They are Inversely proportional when the first 
is to the eecood as (he fourth is to the third, or when one ratio is 
direct and the other inverse. Thus, the amount of work done iif 



any given ti 
the more nr 



directly proportional to the n 
e more work ; but the time 
wersely proportional to the ii 



nployed 
:upied in doing B 
1 employed; i. e,. 



compoi 



lund I 



impound proportion is an equality between » 
i and a simple ratio, or between iwu compound 



370. Tliree terms are in proportion when the first is to )h« 
eecond as the ^t^cond ii to the (bird. The second term is called 
a mean proportional between the other two; tliu:;, in the pro 
portion, 3 ; C :^ 6 : 12, 6 is a mean proportional between 3 and 1^ 

371. The performance of arithmetical examples by pnx 
tion depends upon the following important principle;—. 



i^^ 



4X3X« 
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~ Jn every proportion the proJuet of the meant ryiiaU tie prttJmH 
DflAe exlremet. 

1' I i-BTit.in(.x Writing ibe giren proportion in a fr»e- 

. .J . . « tional form, we hive { ^= J. Multiplying 

each fraction \ij the prodoct of tite de- 
nominators, and cancelliTig, ire hsTc 2 X 

6=:4X3. But 2 and G are the extremes, 

3 S and 4 and 3 the means ; hf nee the product 

2 X *i = 4 X 3 of llie eitremes equals that of the mettu. 

373* From the above, it follows that whenever an extrenM 
IQ a proportion \i wanting, it can be found Sy dividing the produd 
of the means bt/ the given extreme; and tehenerer a mean it want' 
inrj, it may he found hy dividing the product of the txtremet hy the 
given mean. 

» Supply the terms wanting in the following proportions : — 
I. 5:1 —50;? [ 3. 9:7 — ?:5G. 

2. 8;? = 3: 10. t i- ?:2 = 15:5. 

y73. In the proportion 2 : 4 = 4 : 8, 4' == 2 X 8, .-. 4 :z: 
V2 X 8 (Arts. 91, 92) ; hence a mean proportional between lief 
numbers eqtiaU the tqaare root of their product, 
^L_ Bupply ibe mean proporiionald between the following numbera 
^Etaid write ihe proporiio.i:!: — 

WT &. 2 and 8. I 7. 2 and 24^. I 9. 3 and 27. 

^E S. 2 and 13. 1 8. 20 and 5. | 10. IG and 4. 

B^ ANALYSIS AND PROPORTION. 

374. iLt. Ex., I. If 15 boxes of oranges cost tOO, what 
will 17 boxes cost? 

Opkratiok bi AxALrsis. If 15 boxes cost $G0, 1 box will cost ^ 
of §00, and IT boxes will cost 17 X ,S "f 
$60. Cancelling and mull i ply jiig, ilie re- 

Opebatiombi-Pkopobtios. geO, the price of IS boxes, mnst bear th» 

15 ! 17 = 560 : Ans. same relution to the price of 17 boxes that 

1 15 bears to 17. We have tben three terms 

17 X $00 -_g.gQ ^^^ of a proportion (U; 17= $60:), and cnn 

l& litid the fourth by multiplying the K«ond 
and third together, and dividing the product by the Erat Hence w» 
derire the tbllowing 



ififl PROPORTION. 

HrLB rryrt SiyiTLT. Propohttoh. Jlfalh lie Tttemitr thai U 

of the game kind tw l/ie required answer Ike third term. If tht 
oer should be r/rcaier than the third term, maLe the larger oj 
the other two numbers, upon which the answtr depends, the second 
term, and the smaller the Jirsl, If it should be less, make tl 
tmaUer numher the second term, and the larger ike first. Miikip 
the means together, and divide their product by the first cxirtmt 

KoTE. — Analysis is Ihc more nnlural and plitloBOphicnl method 
solving BiitlmieticBl quratiaiiB ; but the principlei of Prnpoition 
mpplicable to certain cIbssgi of eiamplcs. It ia recommended to 
pupil to perform the fallowing examples in botli ways. He shot 
at least, perform > sullli^leat number of tbem by Fraportioa to fix 
method in his mind. 



1. If 2 men build 17 rods of wall in a week, how many r 
■will 100 men build in the aame time ? 

We nuike 17 rods, which is of the same denomination as thereqtiM 
itnaver, the third term. As 100 men will build more wall than 2 n: 
WB make 100 the Becoiid term, and 2 the firat term, and the a 
is, 2 ! 100 ^ 17 : 850. Ans. 850 rods. 

. If 9 lbs. of le»d make ISO bullets, bow mnny bullets e« 
be made from 105 lbs.? Ans. I,7o0 bulleC 

3. If 65 pairs of boola can be made from 75 lbs. of oalEskii^ 
how many pairs ciin be made from 850 lbs. ? Aiia. 73C| p 

4. How many Ions of hay can be mode from 750 acr«a of lan^ 
■[f 13 tons can be made from 3 acres ? Ans. 3250 li 

5. If taOOOOOO will support an army of 500000 men a day, 
how many men can be kept for $400000 ? Ans. 100,000 it 

6. If $500 purchase 200 hats, how many hats can be pu(« 
chased for $87 j^? Ans. 35 HtA 

7. If SSOO yield $56 of interest in a certain time, wljal w 
(S90 yield at the same rate? Ant. 337^ 

8. If IC horses eat a cerlain quantity of hay in 13 woeks, 1 
long would the same quantity last 24 horses? Ans. SJ wetik^ 

9. What lime would be i-equired for 5 men to mow an acre of' 
tuti, if 2 men can mow it in 1^ days of 10 hour^ in length ? 
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^V ' 10. If 530 bushels of plaster were sufficient for (he dreBsiug 

^■if 3^ acres of land, what would be required for 17^ itcres? 

■ • Ans. 2500 bn. 

H. If 95 flcres of land were mowed br 20 men in 2 days of 

12 hours each, how much time would be required for 3 mowing 

machines to do the same work (I machine being equal lo i 

men)? Ant. 3 d. 4 h. 

12. If a Graham loaf weighs 1 lb. 2 oz. when flottr is worlh 

$7^ R bbl., what should it weigh, selling at the same price, when 

IfOmT is £6 per bbl.? Am. 1 lb. 6> oz. 

t' 13. If 400 lbs. of coal are required to run an engine 12 hours, 
Hvhat number of Ions will be required to run three eimilar en- 
gines for 30 daj'i constantly ? 

14. If it requires 13 days of 9 hours each to do a piece of 
work, bow many days of 14 hours each will be required to do 
the same work ? Ani. B-^ 

15. If fioda-crackera can be sold at 10 cents a pound when 
flour ia woith $6.50 per bbl., for what can they be sold when 
flour is worth $9.75 per bbl. ? 

16. If it requires 30 men lo do a piece of work when they 
work 11 hours a day, what number vrill be required when they 

^^ work 15 hours a day ? 

H|j 17. If 30 men, working 11 hours a day, can do a piece uf work 
^Hn a certain time, how many more men 
^^it is half done, lo finish it in the eaine 
10 hours a day ? 

18. A pole 10 fl. long casts a gbadoi 
vhat is the height of a flagstaff that caa 
■ome time of day ? 

19. If my friend lends me S7000 for 15 days, for what tima 
•hould 1 lend hira 84500 to requite the favor? Ans. 23i d. 

■C* 20. If my friend lend me money for 4 months- when interest is 
^HO per cent., fbr what lime should I lend hira the same sum when 
Hhfltlerest is 7 per cent. ? 

21. A fail vessel baa 10 hours the start of a steamer, and sails 
Bl the rate cf 7 miles an haur, wliile the steamer sails 16 miles 
fnlmiirj when will the steamer OTerta.kc the stul vessel ?Jni-75h- , 



must be e 


mployed, when 


number of days. 


working 




Ans 


3 more. 


■ of 7 ft. 1 


a. at 8 


o'clock; 


Is a shadow 58 feet at the 




Am 


8Hf ft. 



I IfiJ FIIOPOKTIO:^. 



F 

^m 22. A deer, 150 rods before a hound, nms 30 rods n ninaUi 
H the hound follows nt the rate of 42 rods a minute ; in ivbat limn 
H irill the deer be overtaken ? 

"?ft^ Two ariniea ai-e on opposite sides of a river, one being 
300 miles ea^l and iho other 200 mile^ west of it, and marching 
jowardi each other, the first at the rate of 15 and the ottier of IS 

I miles in h daj'; in what Dumber of duya will ihey meet, and 
where? Ans. 1G§ d. ; 50 m. easL 

24. If 2 lbs. 5 ox. of wool make 1 yd. of cloth 32 inches wide, 
liow much will make a yard I j- yards wide of the same qualltj? 
Aju. 3 lb. 4^^ oi 
25. How mueh clolh that ia J yd. wide will cover 24 tables 
6 ft. long and 3 ft. wide ? Ana. 64 yds. 

2C. If it requires 10 yards of cloth that ia IJ yds. wide to make 
a garment, how much will be required of that which is IJ yd& 
wide? 
27. How many yards of cambric 24 inches wide will be re- 
quired to line 1 4^ yards of silk which is 22 inches wide ? 
23. How long must a piece of land be lo contain 3 acres, if it 
is i rods wide ? 

29. If 400 bushels of potatoes were bought for $330.90, and 
Bold for S425.50, what would be gained on 25 bushels ? 
L 30. A man faiUng in trade owes $7,865 ; his property is goU 
^V fi:tr $4885.70 ; wh». will ho be able to pay to a civditor lo whom 
H he owes $1500 r 

^M SI. If itcosts.''/30 la puint the outside of a bouse 40 ft. by 30 
H It. and 25 ft. hi','h, what will it cost lo paint one 50 ft. by 40, of 
H the Dame heigl.t? Aiu. tS^. 

H 32. If a b'.ilding 13 ft. high casts a shadow of 4 ft., what is ' 
^H the length a' a shadow cast by a ti'ee 3462- ft- high ^t the ,__- 

■ fime? I 
H 33. If $110 be paid for 8 T. 12 cwt. 20 lb. of hay. what will •* 

■ ha the cost of G T. 3 cwt. 3 lbs. ? Ans. $76.59^ 
^1 34, If a hind whei'l, which is 8^ feet in circnrafeience, tumi 
^H BOO times in n journuy, how many times will the fore wheel ' 
^B which is G^ feet in eirciunfe;-ence, turn in the wime journey? 



1^ 
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35. The weight of a cubic foot of water being 62J lb«., hew 
many pounds' weight will a tank coniain whirli is 2^ ft. square at 
iLe lHjttom,and4ft. higli ? 

3C. If 15 A. 2 R. 20 r. pasture 2 cows a ceHain lime, what 
will be n.>quire(l lo pasture 25 cowa ihe tanio time ? 

37. How many yds. of cloih can be Loughl for 17£. 5 s., if 10 s. 
Vei-e paid for 5 quarters, or 1 £11 Engli^li ? 

38. What U the value of 7 cords 3 cord feet of wood at th« 
rate of S18 for 2 cords 6 cord feet ? 

39. If 5g cwL of leather pay for f of an acre of land, how 
many pounds would be required to pay for 1^ sq. rods ? 

Ant. 12-^ lbs. 

40. If 9 oz. 10 pwt. 3 gr. of gold he woi-th $150, what will 
be the value of 7 lb. 5 oz. 5 pwi. ? 

41. If ld| lb«. of tea pay for 48 lbs. 12 oz. of butter, how many 
pounds of butter can be purchased with a box of tea which con' 
.t:tiP8 42| Ibp).? 

42. If .SOyV acres of land be worth $75.20, what is Ihe valua 
^f ^73i acres ? Ans. 835.0o3-[-. 

Note. — Perform the following examples by analyiiis. 

43. If a cow and a calf sell for $27, and the value of the call 
b I that of the cow, what h the value of each 't 

44. The gum of the ages of u father and eon is 48 years, ihat 
of the son being -^ of the age of the father ; what is the age of 

45. By one pipe a cistern can be emptied in 2 hours ; hy an- 
can be emptied in 3 hours ; in what time can it be emp< 

i if both are running? 
►rffi. A certain cistern has 3 pipes ; the first will empty it in 5 
iurs, the second in 4 hours, and the third ia 10 hours ; in what 
^Ime will all empty it? 

47, A Cfrtain piece of work can be performed by A in 8 daya, 
b/ B in 10 days, and by C in 16 days; in what lime can all do 
b working together? 
||4S. In what time can * and B do it U.gether? 



ta PHOPORTION. 

id. In wliDl time cnn A nnd C do it togetlier? 

50. In what lime can B and C do it logelher? 

51. A (.-isiern lias one pipe wliiuli will fill it in 5| hoars, mi ^ 
another whii'h will empty it in 33 h. ; in what time will il 
mied with both open ? Aiu. C| Ik 

52. ir A nnd B can do a piece of work in 3 mo. 10 d., anil A 
mlnne can do it in o roo., in what time will B do it alone ? An*. 10 Dio, 

53. If A and B can dig n trench in G$ days, and B e 
•lone in 10 Aiys, in what lime can A do it alone ? 

64. If A and B can do it in 5^ days, and A, B, and C, can 
do it in S^ days, in what time enn C do it alone ? 

S£. If A and B can do a piece of work in 4 J days, and Annl 
C can do it in 5^ diiys, and B and C in G^ days, in what timo 
will all do the work lojrelher, and in what time will each do il 
alone? Ant. A. B. C, 3^Jd.; A, 8 d. ; B, 10 d.; C, tdi. 

5C. A man sold a load of coal, containing g T., at $.75 fori 
hundred Ihs^ and received pay in corn at $.87!^ per bushel; Ml 
many bushels did he receive ? 

57. ' Purchased a number of pieces of goods, each contl^ 
ing 22 yard.^, at $4 for 3 yards, and sold them at $5 for i 
yards, and gained $15-1 on the lot; how many pieces w 
chased? jins. 6 pieces 

Q** Foi Dictation Exercises, men Hey. 



ANALYSIS AND COMPOUND PHOPORTION. 

375. III. Ex. If 10 gas-burners consume 800 feet of ^ 

n 3 Iiours, how many feet will 13 Uumei-s consume in la hooM 

Operatios bt Ahaltsis, If 10 burners 



i feet of gas in 3 huura, ] bun 

OX^g X J-J5_ ,_„ . J willcusume^^ofBOO feet.. 

~0 X^~ "■ ' ^- '«'"'«" "■'" «>n»uu>e 18 

^ ^ nf RflO feet in the same tin 

if this u - - - 



in 1 hour there will be consumed } of 12 X Vl '^^ ^^ feet, atul in 
ioiu^ 13 X J of 12 X ^ of 800 feet. 




ANALYSIS AND COMPOUND PROPORTION. 



FnOFDBTlOll. 



£55 



800 : Ans. 



- 4800 ft., Am 



800 feet being of the same kind 

aa the answer, ve make it tha 

third term. But the number ol 

feet required depends upon two 

conditiuns: 1st. the number of 

gas-burners, and, 2(1, the number 

of hours during which they aia 

burning. We Ehall deal with each 

aeparately. As 12 burncrB will eonsume more gas than 10 

e make 12 the seeond term and 10 the first term ; and as 

bey vill bum more in 15 hours than in 3 hours, we make 13 the sec- 

n and 3 the first term. We find the fourth term, as in simpls 

niportion, liff dieidiiig the produH of the means, 12 X 1^ X S<^i ^9 

le product o/ihejiral txtremta. 10 X 3. 

The prncesa may sometimes be shortened by canoclliTig the terms 

19 thpy stand in the proportion, remembering that the jmmhera which 

conntitute the first terms are divisors, and those which constitute the 

jnd and third are multipliers. Thus, 



2 i 



= 800 : 4800 ft^ Am. 



a the aboi 






the folio 



ling 



Klle fok performing Examples by Co>iron\D Pro- 
^OnTlON. Make the number that is of the same kind as the an- 
e third term. Take each two numbers that are of the JOBM 
fid consider whether, depending vpon them alone, the answer 
itHl be greater or {ess than the third term. Arrange them as in 
thmple proportion. Divide the continued product of the seconi 
tnd third terms by the continued product of the first terms. 

Examples. 

1 If $90 is paid for tlie labor of 20 men 6 days, what should 

mid for o men 8 days ? Ans. S30. 

2. If 85 Ions of coal ivere required to run G engines IT hours 

% day, what number would be required to run 25 engines 1 2 hours 

l^il^y^ Ant. IbQioxit. 

I A I£ ISOiodaoi wall were Vdd \)7TiinKuSsi^^4Ki*^"^^i 



J5« PBOPORTIOX. 



f 

^H lours each, bow many rods would be laid by 88 wen, working ll^ 
^^^ bours n dny for Sj- duys ? Aug. 13^ ri 

^1 4. If tiie wa'^es of 75 men for 8-1 days were SG8.75, for Low 
^m nsny days could 90 men be employed for 341.25? ^/m. 42 4' 
^^B 5, If the freight on 4oO Ib^. of merchandise is 30 cents for 38 
^^B miles, how many railen can 3 tons be carried for $4? Am. 26 nui^ 
^H G. If, when flour id $7.50 per bhl., a 3-cent loaf weighs 2 oz, 
^^1 what should a 12-ceDt loaf weigh when flour is $1G? Am. 3 J oz, 
^^M 7. If i loaf, which selU for 10 cents when wheat in $2 a busheli 
^^1 weighs I^ lbs., what is the price of wheat when a G-cent li 
^H weighs 1^ lbs.? ^lu. $1.44.1 

^f 8, If 500 lbs. of wool worth 42 cents a lb. is given for IS 
i yds. of doth 1 1 yds. wide, how much wool worth 36 cents a lb. 

Bhould be given for 27 yds, that is 1^ yds. wido ? Am. 103fJ lb.* 
d. If it costs $135.02 lo carry 7 cwt. 2 qr. 15 Ih. a distance of 

164 miles, what will be the cost of carrj'ing 11 cwL 2 rjr. a dis- 
tance of 15^ miles ? Ans. S«.157-h 
10. If 25 men, in 9J days of 10 hours each, build '. 
of wall, how many rods would be built, in 1 day of 12 hours by 
I? men? Am. 12if rd* 
11. If 11 men, in 20 days of 12 hours each, can build a wall' 
4^ feet long, 8 feet high, and 3 feet thick, in how many days catf 
15 men, working 10 hours a day, build 440 ft. of wall 12 ft. high 
and 4 ft. (hick? Am. 322j d. 
12. How many men will be required, working 12 hours a daj* 
' for 250 days, lo dig a ditch 750 ft. long, 4 ft. wide, and 3 ft. decft) 
if it requires 27 men, working 13 hours a day for G2 days, to dig 
[ a ditcli 403 ft. long, 3 ft. wide, and 3 ft. deep? Am. 18 men. 

13. If 5 men, working 12 hours a day for 8 day?, cut 44 load^ 
of wood, each 8 ft. long, 4 ft, wide, and 4 ft. 6 in. high, it 
many hours would 16 men cut 49^ loads 8 ft, long, 4 ft, wide," 
and 5 ft. G in. high ? Am. 41 i hoari. 

14. If 7 cases of boots can be made by 9 men laboring 13' 
hours a day for 7 days, what length of time will be required fo(' 

nen and 4 boys (2 boya being equal to a man and a half), 
on'agll liours a day, to make 33 cases F ~~ Am.5ii 



ANALYSIS ASD COMPOUND PROPORTION. 2a> 

[is; If 4'21i rods of fence which is i feet higii he built by i 

in 10 days of 9 hours each, how many rods of a f(;nce a ft 

will be built by 8 men iii 6 days of a hours each? "" 

le: What li;ng:h of crtiial 27 ft. wide, 24 fr. dfpp, can be Huf 

by 2S0 men in 100 days of 1:2 Lours each, if 700 men in 3 

mcntlis of 2d days each, workiag 11 hours a day, could dig 4 

Pies of a canal SO ft. wide and 10 ft. deep ? 
i, Ans. 7 fur., 7 roda, 5 ft-, 2 1 in, 

ITT If the type for a book of 84 page.*, 50 lines to a page, 
lines averaging 8 word^, 1^ syllables to a word, 2^ letters to a 
syllable, was set by 2 men in 5 days of 12 hours each, how many 
pagea of a hook, each page containing 73 lines, averaging 5J 
words each, 2 t^3'llahlc!) to a. word, 3 letters lo a fyllnblc, would 
be set by 7 men, laboring 8 Iiours a day for ihe working days of 
a week ? Ans. I i^-^ pagea, 

18* If 12 men, in 2 months of 4 weeks each, working 6 dajts 
per week, 12 hours a day, can set the type for 1^ books, of COO 
pages each, 120 lines to a page, 20 words to a line, 10 letlera lo 
a, word, in how many months of 4^ weeks each will 7 boys, 
working 4 days pev week, IG hours a day, set llie type for 6 
books, of iiOO pages each, 130 lines to a page, lines averaging 24 
words, 4^ letters to a word, each boy doing ^ of the woi'k of a 
man ? Ans. 1 ^^3 months. 

lO; If it requires 15 yds. of silk, | yd. wide, to lino a ck>ak 
ma<le of 12.25 yds. of cloth, 1 yd. 1^ qra, wide, how many yards 
of silk, ^ yd. wide, will bo required to line a cloak made of 8.33J 
yds., 4j qra. wide? Am. 4-jYt yds. 

■ 20* If 4 men dig a. cellar 33.75 ft. long, 18 ft. wide, and 3.G ft. 
deep, in 4.5 days of 11.25 hours each, in how many days of 11.7 
hours will 15 men dig a cellar 15.2 yds. long, 7.3 yd^. wide, and 
10.8 fi. deep, the loiter cellar being twice as hard 10 dig as ibt 

.T? 

^ F< r Dictation ExctcLbcb, see SLe^, 

1? 



su 



PROPORT' J. 



H50, which was % of ihe whole gain ; wliiit wm M's ga 
wliut the sum Each invefiteil ? 

li* Adums &. Broun built a srhooner. A. Tumished $8000 
ind B. 41700 Qnd 15000 ft. of lumber. Ilt-r freighia forlhefirt 
year were $112o, of which B.'s share was i'22o ; what was tl 
price of hia lumber per thousand feet? Ant. S20 perB 

15*. Jones, Styles &: Carpenter enter into partnership. J.pai 
in §7i>0, S. 4420, and C. CO tons of coal. They gain $624, «" 
which C. is to have ^ for eonduetiog the business, the balance U 
tj^ shored among the partners in proportion to their stock ii 
trade. C, receives 8390 ; what is his coai per Ion, and what ai 
l^u sharcK of tlkc other partners? 



^?" For Dictation E.te 






COMPOUND PARTNERSHIP, 

877> "Wlien stock in trade is employed for different perioA 
of lime, the partnership is called Compoand Fartnerahip, 

III. Ex. Tlirce persons formed a partnership. A put ii 
tl70 for mo., B Jl30 for 12 mo., and C |tl50 for 8 mo. Thej 
gained |2S6; what was the share of each? 

OrEBAr.o3(. Theuseof JITB 

170X 9 = 1530 HI3XS2S6 = $102,A'«share. for 9 mo.:=:the u« 
130X.12 = 10GO HtS X«28C = ? 104, B's share. oi-$i330for In 
IQO X 8 = 1200 ^ JJ X $286 = $80, C's share, the use of $130 & 
4200 12mo.=«1360ft( 

1.1 theuseof $150rorfi mo.— S!120"fnrl mo. Thenmounti 
trade was, therefore, equal to 91530 4- $1560 + 91200i=:$4290,fi 
; hence the gains should be as follows; A'a, JjJJ of $286^ 
^«102i B'8,i|Hof$2ao = $]04i C's,}^gof«286=$80. HencetV^ 

HutE FOR CoMPOf.vn pAHTSEKsniP. Multiply each por^ 
- ilock tiy iht time it U in trade, and apportion the gain « 
•diag to the products. 



i compoi^d partnership. 261 

Examples. 

1. A and B engaged in burliness, and gained S2008.2o. A 
put in (4500 for !) raontli?, and B jldGPO fur 7 motiilis. Whiit 
was the gain of eacli? Am. A, *l(fl2.50; B, $D95.7o. 

2. A, B, C, and D ncirk a mine in company, A furnUhes 
$1400 for 3 years, B |500 for 5 years, C $1800 for Z yeair, and 
D 1700 for 4 years. Ac ihe end of 5 years they divide #2620 
of profits i vhat is the share of each ? 

Jn*. A $840 ; B, $500 ; C, S730 ; D, |j60. 

3. "Webb, Clapp, and Calhoun form a partnership. Webb 
puts ill *«500 for 7 months, Clapp $10000 ibr 4 raonlh^, and 
Calhoun $6750 for months. They lose $2499.30. Whatiseach 

r's loss ? 

..4ni.Webb,S928.20; Clapp. «624 ; Calhoun, S947,7a 

4. Hooker, Brown, and Lear traded in company. H. put 
(2500 for 10 months, B. #2300 for 11 months, and Lear con- 

aucts the business, which is considered equal to *2000 in tr.iile, 

for 12 niontha. They gain $1486. What should each receive? 

Am. Hooker, $.)00 ; Brown, «o06 ; Lear, JJSO. 

5. Four persons, J, K. L, and M, loiined money as follows : 
J £1500 for 5 years, K $750 for 3 years, L $1700 for 2^ years, 
and M $950 for 4 years. They rcceiTcd of interest money $1246. 

; was the share of each, and what the rate per cent. ? 

Am. 3, $525 j K, $157^ ; L, $2il7J ; M, $266 ; rate, 7%. 

A, B, and C formed a copartnership. A furnished ^ of thp 

capital for 6 months, B ^ of the capital for 10 months, and C the 

balance for 12 months. The whole gain was $15G0. "What was 

the share of each ? Ans. A, 8480 ; B, $G00 ; C, 8480. 

7. Hooker & Brown were in business together for 3 years, and 

gained $5750. Hooker put in $2000 for Ibe first year, and $1 500 

for the other two; Brown put in $2500 for the first two years, 

isnd $1500 tor the last year. What was ihc gain of each? 

A7ts. Hooker, $2500 ; Brown, $3250. 
'8. A and B received $857.50 for grading a road. A furnished 
'S hands for 20 days, and C others for 15 days; B furnished 10 
hands for 12 days, and 9 others for 20 days. Wliat was iha 
■hare of each contractor? /««, X.,%?i^1,^'i\"^,Vfl5>- 



■*25C 



and 



I 



i 



\ 



ttA PHOPORTIOS. 

9. Lincoln and Hurd hired n pasture, Tor wliicb they paid tllrf 
Lincoln [ut in 217 lu-aJ of t^uiile for 20 days, 150 lor 6 daj- 
189 for 10 dftjs and 500 for 7 days; Ilurd put in C50 head & 
6 days, 48 for 15 days, and 400 lor 1 1 days. Whai should ealM 
pajr ? Atu. Lincoln, iC'2.88 ; llurd, $54^% 

10. Jonea and Avery engaged in business aa brokers for tbttfl 
year 1802. Jan. 1, Jones advanced I3G00 and Avery $1256{a^ 
April I, Tyler was admitlcd lo tthe firm wiih $1500 ; Jiinp. 1 
Childs wa.4 admilled will] $1200; jSept. 1, Ilewins wilH flSOOi] 
nnd, Nov. 1, Jenkins wiih $25.30. ' The losses for the year TertT 
#7560 ; what was the loss of each partner ? 

Ji(*. Jones, S3:.34W; Avery. S1227-,», ; Tyler, »1104A»J 
Childs, SG«7t3j ; ll,;witn, *5«!lf'T> Jenkins, «417^. 

lit Wall is and Winn engnged in li'ade. The Ibrmer hadit 
$900 from January 1 till April 1, when he withdrew 94iiQ: 
July 1 he added *COI). Tlie latter had in *2000 from Feb. 1 II 
Oft. 1, ivlien he added g200 ; Nov. 1 he withdrew *800. Th 
whole gain during the yi.-ar was $2500 ; what was the »hare dl 
each. A>is. Wallis, $825/o*s ; Winn, »16741J| 

12r Ames & Rice ran a sieamer for 3 yttirs. Ames fumishe 
33000 fur the fir^t 10 month?, when he added $1000 more, « 
'nd of the seconi] year t500 more. Qicc put in Silat 
for the lii-^t 1 8 monlhr^, when he put in $3000 more. At tha e* 



of the third year they found Ihi 
each ?u^in ? 

13! D, K, and F hired a pa.<ture 
months, paying S125 fiir its use. On 
sheep, E 150, and F 80 ; June 20, D 
275 ; July 20,D look out lOO, E 



he $55G5; what ehool 

n the 20th of May for 
tlLit day D put in 2t 

>ul in 40, E 2H0, and '. 
J F put in 80 i Sept. 20, 



25, and E and F took out 200 each. What should each paj 
14^ Weeks, Wyman & Wentworlh engaged in business for 
year. Jnn. 1, each put in $4000; March 1, Weeks and Wjtni 
put in $1500 each, and Wentworlh withdrew $C'10 ; Au';:. '. 
Weeks put in $800, Wymnn willidrew |!300, and Wentwoil 
put in SIOOO; Oc>i. 1, Weeks withdrew S400; Nuv. 1, Wj-m« 
cut in tU50, and Wentworlh put in J1500. At the end of tl' 
divided $3500 pco{\l&. "WVte -stti \.\s.«. ^n of each ?"" 



KBviEw. ieS 

. ISr A, B, C, and D put $5700 in trade. A's WBJiej was in 

ftmonths, and h\a gain vas DIGO ; IVs wua in 5 niunili:^, and hid 

i S^UO; C'a was in 2 montlis, and liid guiii vas US); 

in 6 months, nnd his gain was t2iO. What slwk <H^ 

bkaVBin? JtM.A,t600i B,ti20Ui C, HlWi D.tlSfU 

pB^ Por Dictation Exercises, see Kev. 

378. Qdestiows Fon Revieiv, 

' Ratio. — What is ratio? what is arithcoeticnl ratio? geomEtrical 

"o? What 13 the firat terra of D ratio culled? the second lenn:' 

both lemw when takcTi together? What U a ratio of equality? of 

greater inequelitj'? of less inequality? Give an example. In what 

respect do ratios resemble fractions? How, then, may ratio*, at any 

I, be written ? How do yoa multiply a ratio P how divide a rntio P 

tuppose you multiply or divide both terms by the same number? 

simple ratio ? a complex I* a compound ratio ? How do you 

:oniplex ratio to a simple one ? a compound ratio? AV'rite a 

iple ratio; a, complex ratio ) H compound ratio. 

PaopoBTiON. — What ia proportion ? Explain the jiroportion 2 : i 

What ore tlie lat and 4ih terms called ? the lid and 3d ■ 

id 3d? die Zd and 4th? the l^t nnd 2d P Wliat is tnvcn^e 

iportion P compound proportion? What is a mean proportional 

wo numbers ? Upon what important principls does the aolv- 

ig of examples hy proportion dejicnd ? Write a proportion, and 

niiiStrate that principle. How can you find an extreme, when the othe^ 

three terms are given ? how ii mean ? how a mean proportional be- 

two given numbers P Give the rule for solving an example hy 

.pimple proportion, and illuKtrnte it by an example of your own. Per- 

tho same example by analysis. What is meant by oiialydis ? Givn 

rule for lolving an example by compound proportion, and illus* 

it. In solving any example by proportion, the two terms of » ■ 

TUHomuMhe o/rht aamekind; why? 

Partnership, — AVhat is partnership? VTiia ore the parlnersP 

How are profits and losses usually shared ? M'hat is simple partner- 

|hip ? {Aas. It is purlnersliip where persons enter into business for 

lime.) How do you find each person's share of goin or lost 

simjde partnership P What is compound partnership ? How do 

find the shurea of gain or loss in compound partnership? Whyit 

rtnership sometimes called partitive proportion ? 



I 



INVOLUTION. 

a»tt. iavolution consists in raising a number to a requiidTl 
[lower. (An. 8'J.) " 

380. The lequired power ia indicated by a email flgnni 
called tl.c videx or cxpor,mt, placed at llie right, and a lilti' 

ibove \.he number. (An. 00.) 

381. Thejfrjf^oK'er of anumber is thejiumber ilsetf. TIk 
Kcond power or iquare of n number is obtained b^ using iht 

J a factor twice. The third power or the cube 
from using the number as a factor ibree times, and so on. 

Note. — The most important applicationB of Involution aie in the I 
of tliG Eecond and third pawcrs. 

383. Any power may be obtained by the following 
Edlb. Employ (he given itumber as a factor as many tit 
as there are unifi in the exponeitt of the required potoer. 

EXAUPLES. 

1, Find the squares of the iotegers from 1 to S5 inclusii 
and commit them to memory." 

/Numberi, 1, 2, S, 4, B, «, », 8, 

I squa™, 1, 4, 9, 16, 25, 36, 49, 64, 

bcm, e, ID, 11, 12, 13, 14, IS, 10, 

f^i. 81, 100, 121, 144, 169, 19G, 225, 256,^ 

bom, 17, IS, 19, 30, 21, 28, 33, M, r 

re", 289, 324, 3G1, 400, 441, 484, 529, S76, 6: 

2. Find the cubes of the integers from 1 to 10 inclusive, t 
<imiuit ihcm to memory.* 



A.*.} 



1, 8, 27, C4, 125, 21 
"At the option ut \\ie \eitt 



, 343, 512, 729, lOOOl 
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EVOLUTIOW. 86S 






J7t«. 84C4. 


IS. (124J)« = ? 




1. (i)» = ? 


^,». H- 


14. 97" = f 




5. .3» = ? 


^«». .09. 


15. 5.753 = ? 




6. (7j)» = ? 


>4h». 58sV- 


16. (3i)> = r 




7. 3.08«=? 


Am. 9.4864. 


17. 11' = ? 




8. .371« = ? 


^«.. .137611. 


18. 10" = ? 




9. 4372' = ? 




19. (J)» = ? 




10. 5.8" ^ ? 




20. .59 = ? 




11. 47.(?' = ? 




21. Involvel.3totheSlh power. 




12. (Jl)' = !' 




22. KaiaelSJ to the otli power. 





23. What is the difference between the square and the cube 
of 24. 

24. What b the componnd interest of $1.10 for 4 years, at 
10 per cent. ? 

25. How many paving stones 13 inches square will be required 
to pave 100 rods of a street 3 rods in widih ? 

2(>. How many dice measuring ^ an inch each way may be 
made from a cubical foot of ivory, allowing j^ for waate in tha 
tnana&cture ? 



EVOLUTION. 



183. Erolntlon consists in finding the roots of numbers. 
^SS4. The root of a number is one of the equal factors wbicb 

e that number. 

I The square root is one of the two equal factors ; the cube root, 
one of Ibe three equal factors ; the fourth root, one of the four 
equal factors, and so on. 

383. \1 is the radical siffn, and by itself signifies the squara 

root, and with a ligure above it, signifies the degree of Ihe root 

indicated by the figure ; thus, -^27 signifies the third root of 27, 

The root may also be indicated by a fractional exponent; thus, 

' ^ (r«ad,16 to the J power) =: ^IR = 2. 





BVOLUTION. 



SQUARE ROOT. 



S86. Table, showing the placpe occupied hy the square o( 
any number of units, tens or hundreds. 

Boali. SquRi. 

1 squared = j 

9 « = 81 

10 " = io6 

99 " = 9801 

100 " = iflooo 

999 " — 998U0i 

387. By the abore wo perceive that the square root of anj 
whole number expressed by one or two figures, must be unj 
expressed by three or tour figures, must be units and tens; 
pressed hy five or six figures, must he units, lens, and hiiDdredn 
Hence, generally, if a number be separated into period* of M 
figures eaeh, heijinnina with the units, the niimbei' offiijuret in (i 
tquare root will be indicated by the number of periods. 

Note I. — The left hand period may oontttin but one figure. 

NoiE II. — The principle above eluciilalcd applies also to docimtlftic 
tions; but every period in decimal ^ncUansmiuI contain two figures, 

38S, That the pupil may comprehend the method of ex- 
tracting the square root of a number, we will multiply 64 by 
itself, ■'. e., square jt, aod keep the separate products, instead of 
reducing them and adding as in ordinary multiplication. 

64 X 64 ^ (CO + 4) X (CO + 4). 
(I.) 60 X 60 = 609 = 3600. 1 

(2.) { ^2 X Co} ^ ^ ^ (*■'** X ■*) = *80. I = 409C. 
(3.) 4X4= 49= IG. J 

By the above it will appear that a srjuare whose root is com- 
posed of tens and units, contains 
(1.) 7** square of t/ie lens ; 
T ■) S\a{c« the lent muUiplied hy the tinitt : and 
tquare of Uu unit*. 




BQUARt ROOT. 



f, 2X6{0) = 12(0)- 



?) 



1 iLe square root of 40'Jt. 

-■ i Sepuraiing th, ., jmhea 
. _ S a into periods of two iguret 
4090(64 each, we find thafjie root 

55 *"" consist of two figureB, 

and the square of the tent 
must be contained in the 
'10 (hundreds) ; the latest 
square contfljned in 
(hundreds) is 36 (hi 
dreds), the root of 



Or simply, 
4096 (64 



124 ) 4S6 



» 6 (tens) i this we writ* 



lis' figure of thn 
and subtract itt 
(faundredH) from the 40 (hundreds), and to the remainder 4 
), bring down the next period, 06. 

piainder (496) must contain two times the lens of the root 
f 6y the units, plia the square of the imils, or flie product of 
he tern, plus t/ie units, multiplied bij the unita. If it contained 
mltipUed by the units, we ehould obtain the 
B by dividing the remainder (496) by two times the tens. 
S X 6 (tenn) =; 1 2 (tens) the trial divisor, which is contained 
i) 4 limes. We write 4 ns the units' figure of the root, and 
_ It of the 12 (lei;s), and have 1 ^4 for the true divisor. Thii 
1^ by 4, and thus complete the square, — obtaining at once,. 



1 
I 



"k 



t by the 1 
ore than 



}roduel of the li 
>ot consists of D 
re can consider them as tcni 
td with them in all respects : 
Operatios. 
^ 4i38.9i ( 64.33+ 
36 
124 ) 538 



J, and the square of the unit*^ m 
1 figures, having obtained tha 1 
in reference to the next figure, 
: above. Thus, suppose it be 
required to extract tha 
square root of 4138.94: 
find the first two placet 
as before ; bring down 
the next period, 94, and 
form a new trial diriaol 
by doubling 64 (the root 
already found) ; find how 
many times tliis, consid- 
ered as tens, is contained 
in 429 tens, for the third , 



EVOLUTION. 



"oot, form CaeAtf | 



figt're of the root. To obtain b fourth figure in the root, 
period bj- aunexiuB two Keros, double 613, 
From the above, vre deducR the foUnwing 

Rule for extracting the Square Root of a Kuifii 
BER. Point off the given number into periodi of tmo Jiffure 
hi/ placing a dot over the units' fignre and every ahemaie fig\a\ 
to the left in whole numbrri, and to the right in dedmah. 

Find the greatest tqanre number in the left hand period, m 
Krite its root as the first term in the answer. Subtract the , 
number from the left hand period, and to the remainder brinf 
down the next period for a dividend. 

Take twice the root already found for a trial divisor ; rejeclinf 
the right hand figure of the dividend, divide it by the trial divitwf 
place the result, as the second term in the root, alia at the right of 
the trial divisor, making a true divisor ; multiply the trite dieisor 
thtts obtained by the last term of the root, and subtract this proddd 
from the dividend ; lo the remainder bring down the next f 
for a new dividend. 

Double tlie terms of the root already found for a new trial- 
divisor, and proceed as before. 

KoTE I. — 'Wben a zero occurs m the root, annex a zero to ths tr 
divUar, bring down anolher period, and proceed as before. 

Note II, — If a root flgure proves too Urge, substitute a Bmnller, m 
Tcpent I ho work. 

Nqte III. — When a remainder occurs after nil the perio'da i 
down, the root m.iy be more nearly a[)proximatcil by annexing periodk Jl 
leroB, and continuing the operation. 

Note IV. — The Bquarc root of a commrin fraction maybe obtained bJ 
txtracting the root of both terma when they are perfect squarci 
they are not, the fraction may first be reduced to a dedmaL 

Note V. — Mixed numbers may be reduced to the iecimsl fonn. orlj 
improper fractions when the denominator of ihu fractional part is ■ tquA 
Bumb«r> 
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rule may be illustrated by diagrams. 

Let A B C D (Fig. 1) represent a tquare 
court containing 4(1!)<) square feet, the length 
ofnhose aide we iiUli tu dptcrmine. Having 
found (An. 383) that the greatest fquare often* 
ill 4O0G h 3000, the root of vhirh h 6 tens, we 
deduct SGOO fi-om 4006, and have left 40G iu]uare 
ftet, which we to bo disposed on two sides oJ 
the squftre already found. The width of these 
tions we wish to ascertain. 

By extending the lines a and b, we shall 

'' t_ divide the nddilion into three parts, M, N, and 

O J M and N having for one side tlie tens of 
the rout, ntid O being a square whose side is 
equal to the width of the side additions. 

If the 406 square feet equalled the feet in tho 
side additions, M and N, the width of the ad- 
ditions would he determined by dividing 496 
by twice tho ieiigth of the square already found, 
X GO- Using tilts as ihu trial divisor, ne obtain 4 as the width, which 
Lhe units' term of the root ; but the entire length of the additions 
fgs- is two limes the tens,plus theuitiU, 

' 1 I I or 124 (Fig. 3), the product of 

I I I which by 4, the units' term, is 496. 

" + ™ + * There being no remainder, 4006 i« 

ind to be a square of which 6-1 is the toot, and the Jongth of tlw 
m ia G4 feet. 



391. EXAMPL 


ES IN Square 


Root 




1. Wh.it is the square roc 


t of 841 ? 




A>i>. 29. 


2. What is the. Bquarc roi 


of 7C3fi7<! ? 




^.-js. 874. 


3. What is the square roo 


lof 13G1C100. 




Ani. 3G9a 


4. IVhat is the sqiiara roo 


t of 253000 ? 




An». 503. 


5. What ii the square roti 


tofl01203G? 




^«j. 1006. 


6. Wliat '\i iho Eqiiari) roo 


t of .147.322.) ? 




Ans. 21.15. 


7, What is the square too 


t of .005025? 




Ans. .07& 


8. What ia the square roo 


of .100? 


/Ins. .41103+. 1 


9. What is the square root of ^^^^ ? 




An.. rV 




M^^^^H 


^^H 


^H^^^^l 



170 EVOLUTION. 

10. What is the square root of J? ? 
Note. - if ^f 

11. Whal is the square root of 10^^^ ? 

12. What is the square root of | ? 

13. What is the square root of 8^ ? 

14. What is the square root of Oj\ ? 

15. What ja the sqURre root of f of §J ? 

Optional Examples. 
NotE. — Extract the root tn the fallowing to five places. 

30- V7mlf4r = 





23. V2ai3.702d=? 

24. V 152399025 = ? 

25. V2^ = ? 

26. V*'''^8f49 = ? 

27. ^20l = ? 

28. V 95696345)76=1? 

29. V1SX7S' = ? 



81. Viof fof li = ? 

32. V^H4=? 

33. V8 = ? 

34. V81-l'>t*tt3136z=? 

35. V^=? 



36. V746B41.e4 = ? 

37. V^Xlejja-p 

38. V't!y-987 = ? 

39. V^025 = ? 

40. VAo''-"5' = ? 

41. y/238 = ? 



42. V(.25-^.06^)X(gf=' 

43. VlOOf* = ? 



393. Practical Examples, 

1. There is a field of com having an equal number of rowi 
and hills in a row, which contains 1020100 hills in all ; what ii 
the number of rows in the field? Ans. 1010 rows. 

2. A hotly of troops, consisting of 2601 men, has nn equal num- 
ber in rank and file ; how many are there in each ? Ant. 51 isen. 

3. A company of persons spent S3. 24 i each peri^on spending 
ViMaj cents aa theK vete ^none, how many cent« did each 

If in-s VS. wntl. 
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L "What is the length of one BJile of a square farm containing 
i acres, 2 roods ot'hinil? Am. 220 rods, 

, What is till! length of a square park which contains 2 square 
Am. 1.4Ua-f-milea. 
u There is a circular lot which contains 3 acres ; what is the 
ffth of a square lot whose area is the same ? 

Am. 21.9089+ rods. 
gr> "What is the size of a square lot whose area is thirty times 
tt of the above? Ant. 120 rods. 

. What is the cost of fencing a square lot which contains 1 
t, at S5 per rod? Am. $2^2.98. 

'9. The side of a square is 8 fL S in. ; what is the side of a 
Bquare having 25 times the area ? 

10. A owned a lot of land 51 rods by 80 rods, and another 180 
rods \>j ICK) rods, which he bartered with B for a square lot con- 
taining 138 acres; how many rods less of fencing are tliere in 
the square lot than in the olher two ? Ant. 228 rods nearly. 

11. 1 have two square lota of land, the larger of which con- 
J^ns 270 acres; the ratio of the smaller to the larger is as 9 to 
■i what is the length of one Bide of the emaller ? 

■ ^ni. 189.73-|-rodB 
Fl3> On a roof there are laid 5000 slates, — the number in the* 

length being twice the number in the breadth; what is the number 
each way ? 
^NoTR.^ — Itis^mdcnt that llie slatca nre laid ia twa equal gquarBsj 
boDC the square root of i of flOOO (Vi of 50 UO) will equal the breadth. 

■ Am. 50 sla*e3 in breadth ; 100 slates in length. 

His. Suppose the above roof lo have had 10000 slalei?, and tha 
^wadth to have been one third of (he length, what would hara 
^Wn (be number of elates in the length and breadih P 
H Alls. 173.20o-|- length; 5 7.7 3 5 -j- breadth. 

Bl4. What is tlie difference between the fencing of a 34-acr9 
H|^ wliether it be a square or a rectangular tot, twice as long as 
H^ wide? Am. 17.89 rods. 

^Kl£. Hy orchard contains 5400 trees ; the number of trees ia 



1 
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I 

^m iriddi is to the numl>er in length, as 2 to 3 ; what ia Ihe niimbd 
H each way ? 

r 

■ ati 



I 



IC. Suppose, in llie above orchard, Ihe ouler rows of trees H 
stand upon the Imundary line, and all to stand 30 ieet apart 
what is ihe area covered by the orchard? Ans. 108^|^ acrei 

17. There is a rectangular court paved with 1728 paving 
stones 15 inches square ; the len^h of the court is to 
width as 4 lo 3 ; what is the number of stones each way ? 

18. How many square feet ia the superficial contents of thfl 
above court ? 

19. What is the side of a square that will contain as tnanj 
Bquare feet as a rectangle whose sides are 150 and 70 feet ? 

20. What is the mean proportional between G and 24? ( Art.373.) 



Defisitions. 

303. An Angle i^ the opening between two lines that meet 
each other. 

394. A Bight Angle is the angle formed by two lines 
are perpendicular to eafh other. (Art, 191.) 

39*S. A Triangle is a figure having three angles, 
bounded by three itruight lines. 

390. A Right-angled Triangle is a triangle having on^ 
of its angles a right angle. 

397. The HTpothenuss of a Bight-angled Trianslak 
the side opposite the rigiit angle. 

398. The Base of a Bight-angled Triangle is ihe coda 
upon which it is supposed to siiind. 

The Perpendicular of a Bight-angled Triangll 
*t« «ide perpeudicular to the base. 



w 

■^0. To ri 
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To FIND EITHBa SlDH OF A. RlOHT-AXGLEO TbUS- 
GLE, TBB OTHER TWO SiDES BEING KNOWS. 

the figure A B C to be a rigbt-angled triangle, whosf 




* Suppi 

rides are 3, -1 and 5 Itet respectively, 
square formed u|)on i)ie liypoilieniise, A C, 
will conlflin 25 square feet; oiie formed 
upon the base, B C, will conlain IC square 
feet, and one formed upon the perpendicu- 
lar, A B, will conlain 9 square feet. 
Thus, it nppears that [be square upon the 
line A C is equal to the two squares upon 
A B and B C ; nnd generally, 

T/ie square upon the hypothenuse of a right-angled triangle it 
tonal to the sum of the squares of the other two tides. Hence, 

RuLii: I. To find Ibe hjpotbenuse. the baae and perpendieular 
beiiig given : Square the base and perpendicular, and extract the 
rqiiare root of their sum. 

Rule II. To find ihc base or perpendicular, the bypothcnusti 
and other side being given ; Sqiiai-e the hypothenitse and the given 
tide, and extract the square root of their difference. 

401. Ekajiples. 

I- ], The base of a rigbt-angled triangle being SO feet, the per- 
idicular 40 feet, wbat ia the hypolhenuse ? Jns. 50 feet. 

^ 2. The hypothenuse of a right-angled triangle being 32.5 feet, 
t, what is llio perpendicular? An». \2.a fceU 

What must be the height of the eaves of a house that can 
6e reached by a ladder 30 feet long, the foot oflhe ladder stand- 
ing 18 feet from the underpinning of the house? Ana. 24 feel. 
4, How far from the foot of a post 15 feet high can a horsa 
feed that has a rope fastened around his neck and attached to tlia 
top of the post, the distance bt'ing 37 feet to the neck, and the 
horse feeding two feet beyond the end of the rope in a direct 
^^ig» with the rope ? Ans. 'M feeL 

^^Ejifi. G- W. Bailey had a tree, wliich being partially bi-oken off 
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24 feet from lite ground, the top strack the ground 10 feet Iroitf 
the foot of the Ircc, and oa a level wi(h it; what was the height 
of the tree ? A,ig. 50 feel 

What must be the length of a ladder to reach to the top of 
a chimney 43 feet high, the foot of the ludder being 20 feft froi* 
the chimney ? Ans. 52 feet 

If the top of the h»dder mentioned above be lowered 6 f^T^ 
how far wilt tlie foot stand from the chimney? 

8. Two veBseU start at the Eame point, and sail, one due » 
degrees, end the other due cast 8 degreca ; how many milei 
apart are they, reckoning fi9J miles to a degree ? 

What is the widlh of a street from a poiut in which a ladder 
32^ feet long will reach a window 26 feet high on one side, and 
ne 24^ feet high on the other side ? Am. 40.8u-f, 

10. What ia the width of a common, on which stands a Sn^ 
Staff 195 feet high, fram the top of which to one side of tho 
common is 075 feet, and to the other 3(10 feet? 

11. IIow far from ihe foot of a flagstaff 24 feet high, must • 
ladder 23 feet long be placed that a person may ascend to wilhio- 
6 feet of the top ? 

12. My house is 40 feet wide, and the ridge-pole is 15 ferf 
above the middle of the beam which connecta the eaves ; what ii- 
the length of the rafters F 

13. Frovincetown, Erie, and Elmira are in nearly the B 
latitude ; BupjMjse Elmira to be 243 miles directly north of \ 
ington, Erie to be 305 miles north- westerly, and ProvinceUnrQ 
380 miles north-easterly, how far is Frovincetown fi'om Erie? 

14. Four persona, Messrs. Ames, Barnes, Cames, and Doane^, 
are residing around Cincinnati, as followa : Ames, 20 mile! 
north ; Barnes, GO miles east ; Carnes, 27 miles south j 
Hoane 36 miles west of the city ; what is the shortest dlst 
one of these persona must travel to visit all the rest, and re«Kfc 
hia own home ? 

15. What is Ihe length of the diagonal, that is, the distancd 
: comer to ihe opposite comer, of a square lot mhUi 

I 16 square rods P Ant. 5.6568-f- ni^ 
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,", "16 The diagonal of the floor of a iqnRPe room ia 110 feet; 
U Us area? Ans. 6050 ft. 

. The diagonal of a square lot is 75 rods ; ivliat u one aide ? 

18. What ta the diagonal of the floor of a room which is 15 
feet square ? 

19. Suppose the above room to be 10 feet high; what is its 
diagonal, that i^, its distance from the lower corner to the oppo* 

Note. — ThG diagonHl of Qse Boor (Ans. to Ex. 18) becomcB ibe but 
□f the trmTigle, of u'hicli ihe diagonal of the room ia the hypothenuEe ; 
but the square or the diagonal of the floor Ls equal to the sum of the squBre* 
of the length and width of the room. Hence, to obtain the diagonal of 

CrooiD, Squara Ut three dimeTuionj, and M(mci l/ie tquart root of their 
20r What is the diagonal of a cubical room, each of whose 
u»nensiona i^ 20 feet ? Am. 34.64-1- feet. 

21*. What is the diagonal of a room 3G feet long, 21 feet wide, 
and 18 feet high ? 

22. What id the diagonal of a cubical block whose edge is 2| 
inches ? 

23r In the centre of a square of land containing one acre ia a 
tnound 35 feet high ; at ihe lop oF ihi.s mound, which corresponds 
with Ihe centre of the squai-c, is a libei'ty-pole, 120 feet highj 
what is the distance from the top of the pole to the nearest point 
ia the boundary of the lot? 

It. 24! What is the distance to the farthest point in the boundary ? 
I 25? I have a lot of land 15 feet square, which I design to ar- 
,rkange in five flower-beds a« follows: a central square bed, to 
bo bounded by lines connecting Ihe middle points of the sides of 
the original square, and four equal triangular corner beds, whose 
■ides extend 5^ feet from ihe right angle at the corner ; how 
many feet of bordering will be required lo surround all the 
beds? Ant. 117.54 ft., nearly. 

26* At the summit of a hill, which is 200 feet in height, stands 
t lower, 20 feel hi.i;h ; fiom the top of the lower to the foot of 
i liill ia 300 feet ; from the top of the tower to the opposita 



I 
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Bide of a stream which flows at the foot of tbe hill ia 400 feeti 
whut is Ihe width of ibe stream ? 
^^ For Dictation Esercises, see Key, 
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403. Table, showing the third power or cubes of units, len^' 
and hundreds. 

RootB. Cabea. 

1 cubed = i 

9 " ^ 72a 

10 " = iooo 

99 " = 970299 

100 " = 1000000 

999 " = 997002999 

By the above it will bg seen that the cube root of any who 
number, composed of one, tuo, or three figures, m <5t b« uniui 
of four, five, or six figures, mu-t be uniU «nd tpjis; uf seveii 
eight, or nine hgures, must be uniU, tenrt and hundreds; ant 
hence, generally, tbHt //" we point a ntimbe- off" into periodi of 
lAree ^gures t-cch. beginning with tht tmilf, the iiumbtr of jigVTti 
in Ihe cube roo.' will be indicated by the number tif the periodt. 

Note I. — TTie left hand ppnod may contnin but one or two flgurei. 

Note II. — The principle nbove elucidoled applies to decimal tra» 
tiona 1 but every peiiod in dccimol fractions must contain three figuret. ' 

40S. Before extracting the cube root, let us involve 6i 
the third power, and preserve the separate products. ^_ 

"We have already seen (Art. 388) that the square or sfconj 
power of G4 is 

GO' + 2 X (CO X 4) + 1'. 

By multiplying this .square by 64 (CO -j- 4), we shall ol 
k*be Ibird power of 64. 



I 
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eontW-^Bil in 264(000) ii 216(000), the root of which is 6(0) ; ihw 
writ* nn the lens' term of the root, and Eubtracl it« cube, 21G((H>0), frov 
ait4(<lf/)), Slid to the remainder, 48(000), bring down the neil periol^ 

ea». 

Wo know that this remainder, 4S609, contains three time 
■quare of ihe tens (tlie term ah'eady found), multiplied by tbe uniu; 
kiid though it contains other terms, since tliis is much the largest, 
I t*ke 3 times 60^ (three times the square of the tens) for a dial divii 
'■ntl, dividing 48609 by it. obtain 4 for the units' figure. 

We multiiily 'i X the tens (60) by the new term of Ihe ioot.(4)) 
■ «nd place the |iroduct under the trial divisor, and under this, plat 
•qunrc of the units' figure ; and thus form our true divisor, conaisting' 
«f tliu laat three ports of a perfect cube (Art. 403), wanting the uiuta 
«8 a factor in each. Multiplying their sum by 4, we have 4G144. 
This we subtract, and tu ihe remainder bring down the nest period. 
Considering 64 as the tens in the root, we multiply its square (640*) 
by 3 for a new trial divisor, and, proceeding iib before, oblnin 64^ fix 
■tlie cube root of 264609.28S. 

From the above we deduce the following 

40A. RULK FOR EXTRACTING TUB CoBE RooT. Point 0^ 
the giftrt number into periods of three Jrt/ures each, bff ptaeiny m 
dot t»>er the units, and every third Jigvre to the leji in whole '. 
krt, and to the right in deeimah. 

Find the greatest cube in the leji hand period, and tcHu itt 
root aa the jirst term in the answer. Subtract the cube from tfiM 
left hand period, and to the remainder bring down tite next pi 
for a dividend. 

Multiply the square of the root already found, considered ai 
lens, by three for a trial dtviior. Divide the dividend by the Iriid 
*iivisor, and place Ihe reiuU as the next term in the root. 

To the trial divisor add three liynes the former term in the root 
(considered as tens), multiplied by the last term^ also the Stuart 
of the last. Multiply this sum by the last term, and subtract the 
froductfrom the dividend. 

To ihe remainder bring doivn the next period for a new rffc* 
iend. 
' ''Kikiplt/Ihe tquare of the terms of the root already found {evntH 
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d OS (ens), ly three for a trial divisor, with which divide and 
vroeeed as before. 

Note I. — When a zero occurs in the root, annei two ciphers to Qa 
trial divisfir, nnd, bringing duwn another peiiod, proceed as before. 

Note II. — If a root figure proves too large, subatitnte a lower, and 
repeat the wuik. 

Note III. — Whea a remainder occurs after all the periods are brougU 
d^wn, the loot may be more nearly approiiniatfid by annexing periods of 
■eros, and continuing the aperatioQ. 

NoTB IV. — The cube root of a common fraction may be obtained by 
Mtraoting tha root of each of the terms when ihcy are perfect cubes; 
ythtji they ue not, the fraction may be reduced to a decimal. 

NoTB V. — Mised numbers may be reduced lo decimal tractions, or ta 
improper factions when the denaminator of the fractional part is a cubs 
Dumber. 

4iMl. The above rule way be illustrated by means oi 
blofka. 

A cube number represents a cube, the edge of which is the cube root 
of the number. 

Let there be a cube of 282144 solid inches, whose edge wb wish to 

Having found by pointing and trial that the greatest cube of lens in 
262144 U 210(000), the root of which is 6 tens, we iviU let 216000 
inehea be reptesenled by the foUoHiiiji; diagrani (Fig. 1), hiving for its 
rdge 6 tens of inches, or 60 inches. 

„, , ^,„ , Suhtracling the cube, 

216(000) in., from 262144 
inches, there will remain 
46144 inches, tvhich ma^ 
be disposed on threo sides 
of the cube already found, 
eo us to retain the cubical 
form. The square con- 
tents of tlxe addition upon 
one side of this cube will be 60^ ^: 3600 inches, and upon three side* 
10800 inches. Using this as a trial divisor, we find the thickness of 
the ad iitions to be 4 inches. The additions ar' repioserted by Fig. a 
~ additions being made, the «i>lM "'i I" represented byFig.i 




K 
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To complete the cube, it also requires three oblong leetangultr I 
blocks, whose len<^h is 60 inches, and whoae end is 4 inches iquan ■ 
(Pig. 4)i also a cube, whose edge is 4 inches (Pig, 6). The side of on 
of the oblong blocks being 60 X 4, one side of the three will be 
times 60 X 4 ::= 720 Hquare inches, and one side of the small cube will j 
(be 4* :^ IG square inches. 

If, now, we multiply the sum of these surfaces, 10800 + 720 +18) I 
^ 11330 (Fig. 7), by their thickness, 4, and increase the cube 21GDM J 

Fig. T. 



3XG0Z-[.3X60X4 + 4''3 



m 



by the product, wc form a perfect cube (fif j 
S), whose edge is 01 inches. And dno 
is no renuunder, SG2144 is a perfect cube, d 
which 64 is the root. 



407. ExAjfpLEs, 

»hnt IS ihc cube root of 2744? 
What is the cube root of 24380 ? 
What ii the cube root of 7049GO ? 
What in the cube root of 1 2077875 P 
, 4 What it Ihe Cuba root of 2247.'i57]2 ? 
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6. What is the cube root of 12,2097755681? 

7. Wha.t is the cube root of 72i)486 108008? 

8. What is the cube root of 19683000? 

9. What is the cube root of 195.112 ? 

10. What is the cube root of .000729 ? 

11. What is the cube root of 329778750 ? 

12. What is the cube root of .57 ? 

13. What is the cube root of 32^ ? 

14. What is the cube root of 4 ? 

15. What is the cube root of ^V^V ^ 

16. What is the cube root of ^^ ? 

17. What is the cube root of 2^ ? (^ = ^^) 

18. What is the cube root of ^^^ ? Ans, .1957+. 

19. What is the cube root of 1 J ? Ans. 1.04004-1- 

Optional Examples. 

Note. — In the following, the pupil need extract the root to but foul 
planes, if decimal fractions be reached. 



Ans. 4961. 

Ans. 9002. 

Ans. 270. 

Ans. 5.8> 

Ans. .09. 

Ans. 690.8+. 

Ans. .8291+. 

Ans. 3.185-4-. 

Ans. 1.587+. 

Ans. f^. 

Ans. ^. 



Ans. f. 



20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 



>yi574G4 = ? 
^36926037 = ? 
^350402625 = ? 
->y 69224023016=? 
7614255059180216 = ? 
-^5/5982325.7 = ? 
-^525.3425872 = ? 
-^y .0009874 = ? 
7 9575248.5 = ? 
-^16 = ? 



30. 


^42^-? 


31. 


^t\\¥s ? 


32. 


</Tf^\% ? 


33. 


</ii ? 


34. 


</t\ ? 


35. 


727i=? 


36. 


'.y.27 — ? 



37. 



IL + II- 

<|lj^25~ 



? 



38. 



89. 



(^y 125 + -s/Hid) — ^125 + 819 =? 

728J^ zz:? 



40. 5.43 X 19^ + ->}/ 27054036008=? 

41. Find the difference between the sum of the cube roots ol 
13824 and .000729^ and the cube root of their sum. 
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408. Practical Exahfleb. 



1 'Wliat ia the length of one side of a cubical block, of gruiit^ 
which contains 7077888 boM inches? 

2. What will be the edge of a cubical pile of wood, compueej 
of 1000 loads, each 8 feet long, 4 wide, and 2i feet high? 

3. What will be tho length of a cubical pile of wood that vrOl 
contain one cord ? 

i. What will be the length of a cube which will contain J U 
much as another whose edge is 15 feet? Atis. 7.5 feeL 

. 5. What is the depth of a cubical ciatem which will conuin 9^ 
times as much as one whose depth is 5 feet? 

Ana. 10.4004-1- feeL 

G. What tnu.st be the dimensions of a cubical Teasel thai shal 
contain 300 gallons of water, reckoning 231 cubic inches t 
gallon? Ant. 41.075-f> 

7? What will be the cost of boards, at $11,25 per thousBii^ 
feet, to construct the bottom and sides of a cubical bin wbidi 
eliall contain 73 bushels of graiu? 

Notl. — S160,* cubic ineheB=3 1 buahel. Ant. S1.191-|-( 

8, What will be the cost of lead, at $.12J per lb., there being 
Ij. lbs. to the square foot, to line a cubical box containing ld| 
cubic feet? 

9. How many yards of paper, ^ yard wide, will be required la 
line 98 cubical boxe?, each containing 5-J^^ cubic feet ? 

Ang. 384 yardi, 
lOr Tlie walls of the ancient city of Babylon are said to hai 
been 350 feet high, and built of brick ; tiie city, 15 miles gquai 
inside the walls. Sup|)ose the average thickness of the walls I 
have been 60 fset, what would be the length of a cubioiil pi 
composed of the brick in the walls ? Ans. 1881.2-|- fc( 



" For Dintation Eicrcis 



>a Key. 
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urfaces and soHds an 
are in general use, and 



409. The definitions of various 
found 0[i pages 109, 112, 114. Such a 
not there found, are given in this section. 

■ PLANE BURFACES, RECTILINEAR FIGURES. 

A . TaiASGLES. 

'^ 410. The Bight-angled Triangle contains one right angle. 

411. The Obtase-angled Trlangla contains one obtusa 

angle. 



Klgtit-nngled. 

419. The Bgtiilateral Triangle contains tlu-ee equal sidek 
413. The Isosceles Triangle contains two equal sides. 
^^ 414. The Scalene Triangle has no sides equal. 

|[ 

^^ 415. A Parallelogram is a quadrilateral whose opposite 
|Pn<ies are parallel. 

416. A RhombuB is a parallelogram whose sides are all 
equal, and whose angles are not right anglea. 

4 IT. A Trapezoid is ft quadrilateral only two of whose sidef 

1 parallel. 




^ 



¥ 



MENSCRATION. 



I 

I 



418> A BeotanglD is a pamlklograni nho^e angles t 
riglil angles. 

4IO. A Square is a rectangle whose aiJes are all equal. 
430. A Trapeeiiun is a quadrilalcrol of which do t^ 
tides ai-e purallel. 



BectHDE:li>. 



q£_ 



491. The terra Polygon is a general i 
figure boundeJ bj- straight lines. 

433. The Base of a figure is the line 
upon which it is supposed lo stand. 

433. Tiie Altitude of a figure is its 
height. The linos M N in the preceiling 
figures indicate altitudes, 

434. The Diagonal of a figure is a 
line joining any two angles not adjacent. 
diagonals. 




PolfgDn. 
The linea P i 



43*S. The area of a square oi 
ef ill length and ill breadth or heig. 

430. Theareaofanyparallelo; 
&i^ product of its ba&e and its height; for it 
be provnd lo be equal to a rectangle of Llie 
same base and height. 

437. The area of a triangle equals halfB\ 
tha product of its base and height ; for every 
triangle equals one half of a parallelogram 
le base and height. 



rtangle equaU the 
(Art 173.) 



ABEAS. 



f^ ' When the thrpe sides of a triangle are given, die area may 
*e found b^ mbtracUng etch aide separatelg from half the sum of 
the three aides, f/ien muitiplying the continued prodact of these 
Ttmainders by half the sum of the sides, and extracting the square 
Lim>(. 






43S. The area of n trapezoid equals half of the sum of iU 
' par(dUl sides multiplied by the distance beticei 
for it b equal lo two triungtea whose ba:es 
two parallel sides of llie trapezoid, and whose altitude | 

I is the distance between them. 
I 439i The area of any polygon may be found by dividing 
■ into triangiet and obtaining the sum of their areas. 
r* Note, — The student ahould draw figures for each cf the following 
poblt 
■reac 
2. 



toblems. 



430. Examples for Practice. 

igle whose lenglh i 



gill is 20 feel and 

Ans. 130 sq. ft. 

picture G ft. 9 in. 



' 1. "What is the area of a 
readlh 6J feet ? 

. How many square feet of c 
long and 4 ft. 2 in. broad ? 

3. How many square yards in a garden 20 yards square ? 

4. Required [lie area of a parallelogram whose base measureif 
S ft. 4 in. and altitude 1 ft. 3 in. 

5. Required the area of a parallelogra 
_ whose base measures 23 feet and llie adjacent 

ide 13 feet, from the extremity of which a ^ 

pendicular drawn to the base cuts from the base 5 feet. 

Ans. 276 sq. ft. 
. What is the area of a triangle, the length of the base being 
feet, and the height 10 ft. 4 in.? Ans. 103^ sq. ft 

. Whftt is the area of a right-angled triangle whose base and 
perpendicular are 20 and 18 feet respectively ? 

8. What is the area of a right-angled triangle whose perpenr 
iicular and hypothenuse are 42 and 45^ feet respectively 7 

Ans. 367J sq. A 



MENStlRAlION. 



^^m ft Required the height and area of an equilateral triangll 
^H whose sides are 10 feet long. * 

^1 Am. tieight 8.CG-|- fi.; area J3.3-^ eq. tL 

^H 10. Required the area of a Lrianglc whose sides arc 3, 8, and 
^P 10 feet long respectively. Ans. 9.921-|- sq. fU 

^r 11. How many square rods in a triiingular tot of land wboM 
Bides measure 14 rod:?, 32 rods, and 20 rods, respectively ? 

12. What is the area 'if a trRpezoid nbose parallel sides at 
14 and 3~2 feet long, and the distance hetween them 16 feet? 

Atis. 368 eq. ft- 

13. What is the area of a trapezoid whose pnrallel sides arc 
twice those of (he above, and the distance between them 5 ft. 
7 in.? 

14. How many tq. ft in the surface of a board which is 18 ft 
long, 18 in. wide at one end, and 14 in. wide at the other? 

Am. 24 sq. ft* 

15. How many acres in a quadrangular field having 2 parallel 
ides measuring 10 ch. 5 I. and 16 irh. 8 1. respectively, and tl«' 

distance between them being 15 ch. ? Ans. 19.5975 

lat is the area of a trapezium, the length of a diagond> 
being 50 feet, and of the perpendiculars from the opposite vep- 

i to the diagonal 10 ftet and 
35 feet? Ans. 1125 sq. ft. 

ind iho area of the accom- 
panying polygon, the dimensions 
being as follows : A C, 5 ft. ; A 
D, 8ft.i AE, lOfi.; R M, 3 ft. j 
CN,4ft.; DO,5ft.6in.! P F, 
4 ft. 6 in. 

CIRCLES. 
431. The area of a circle equals one half of tht proda^ 

of the cireitmfeTence and radius, or one fourth of the product of, 

the circumference and diameter ; for il may be considered ai 

made up of triangles, whose bases compose the circumference oti 

8 circle, luid whose vertices (Art. 190), are nt the centra. ■ i 




rCIBCLES. 287 

433> Geometricians have proved tbat ihe circurafcrcmffl of 
irery circle is nearly 3.1416 times its diameler. Hence, 
When the Diameter is given, 

433. The Circumference = Diameter X 3.1416. 

434. The Area = (Diameter X 3.UiGJ X 5!^^ =? 
Diameter* X ."8J4. 

When the Circumference is given, 
433. The Diameter = ^ 



436. The Diameter = 






437. EXAHPLEB. 

1. GGi]uired the ciruumference of a circle whose diameter is 8 
feet. Ans. 25.1328 ft. 

2. If a radius ia 12 feet, what is the circumference? 

Ans. 75.308+ ft. 
8, If the circumference ia 100 feet, what is the length of the 
'■ianKter? Ant. 31.8309-1- ft, 

4. What IB the area of a circle whose diameter ia 21 feet ? 

A}ia. 346.3G14 sq. ft. 
^^ 6. What ia the area of a circle whose diameter is 5 ft. 6 in.? 
^L 6. What ia the area of a circle whose radius i»i 2 ft. 1 in.? 
^M Ans. 13 sq. ft. 91^ aq. in. 

^K';. What is the mrea of a circle whose radius is 5 ft. 2 in.? 
^^FS. What ia the diameter of a circle whose area is 4 sq. rods? 
^B A«s. 2.2564- ^^■ 

^H'9. What is the radius of a circle whose area is 19 sq. miles? 
^K Ans. 2.459+ miles. 

^H 10. What ia the space occupied by a cart-wheel whose spokei 
^Hb<D 2 feet long, and the diameter of whoae hub is 10 inches ? 
^"^ Alt. 18.3478+ sq. ft. 

11. How many square yards in a circular piece of cloth that 
will cover a haycock measuring from the grouiid over the top to 
e opposite side 10 feel ? Ans. 8.723 *1' 7^ 




P-M8 



MENSURATIOW . 



12. How many jq. inches in the boKom of a square box ihn 
will contain a ring 20 inches in diameter? Ant, 400 eq. in. 

13, How many sq. iui'hes in liie bottom of a square bos Ihat- 
will be contained in a circular box 20 inches in circumference? 

Ans. 20.263 sq. in,, 
14 How many roda square is a plat of ground which conbiiii^j 

IAS much ss a circular plat tbat is 20 rods across ? 
Ans. 17.724+ nls., 
15. How many planks 2 inches thick can be sawed from a log 
10 feet in circumference, allowing 2 slabs, each at least 3 inches, 
thick, to be cast aside? Am. 16 planki> 



Pinllelgplped. 



k 3 





DEFINITIONS. 



^M43H> a Cube is a solid bounded hy six equat squares. 
K-dSO. A Farallelopiped or Parallelopipedon is a solid 
^■bnded by parallel ogmm.-^. 

440. A Priam is a solid whose upper and lower bases are 
equal and parallel polygons, and whose convex surface is com- 
posed of parallelograms. 
' 441. A Cylinder is a round body whose bases are equal 

1 parallel circles. 
f44S. A Pyramid is a solid whose base is a polygon, and 
ivex surface i= composed of triangles which tertninata 
in a. common point called the vertex. 

443* A Cone is a solid whose base is a circle, and whose 
convex surface lapers uniformly (o a point called the vertex. 

444. The Pruatum of a Pyramid or Cone is that which 
remains after cutting off the upper part by a plane parallel to 
tlie base. 

44*t. The Height of any of the solids here defined Is the 
perpendicular distance from the highest point to the base. (Sea 
hoes A B in the preceding figures.) 

44C. The Slant Height of a Eegular Pyramid or of 
a cone is the shortest distance from the vertex to the perimetef ^ 
(boundary) of the base. (See lines A m in the preceding figures.) 
447, The Slant Height of a Prustum of a Pyramid 
or Cone is the shortest distance between the perimeters of the 
two bases. (See lines o^i in the figures.) 

448i A Q-Iobe or Sphere is a solid bounded by a curved 
surface, every part of which is equally distant from a point 
Q called the c< 

BOUDITIES AND CONVEX SURFACES. 
40< The Solidity of a Farallelopiped equals Iheproducl 
* Ihrea dimensions. (Art. 178.) 
SO. The SoUdity of a Cube equals the cube 0/ m» iif 





I 



H^ MENStrtlATIOS. 

4ffl> Tlie Solidity of a Prism or c^ a Cylindsr equals Oi 
afta of iit bate muhipUed by ill height ; for it is eviilciii tliat^ 
prism or cylinder 1 inch high niusl contain as many c 
85 ihere are square incites in the base', and if it is 2, 3, or ai 
number of inches liigh, it must contain 2, 3, or that number j|| 
times as many eolid inches. 

459. The Convex Sur&ce of an TTprigbt Prism or Ofig ^ 
]]lder equals the perimeter of one of id baset multiplied bg it$ \ 
height; for it is evident that, if the prism or cylindei 
high, its convex surface contains as many sq. inches as there • 
inches in the perimeter ; and if the prism or cylinder is any nu 
ber of times 1 inch in height, its convex surface must coot 
that number of timea as many square inehes. 

4S3. The Solidity of & Pyramid or Cone equals the m 
of its base multiplied hi/ ^ of its height ; for it can be proved ll 
these solids are each j of a prism or cylinder of the same bi 
and height. 

4*S4. The Convex Suribce of a Pyramid or Cone equal 
the perimeter of its hose multiplied hg ^ of the slant height ; 
the convex surface of each may be regarded as composed o 
triangles whose bases form the perimeter of the base of t 
solid, and whose height is the slant height of the solid. 

4*S<S. The Solidity of the PrUBtum of ii Pyramid o 
equals that of three pyramids or cones whose bases are thi 
and lower bases of the fhistam and a mean proportional ( ArL 37S 
between the two, and whose height is the height of the frusta 
Hence, the solidiij equals the sum ofOie two bases plus the ip 
root of their product, multiplied by ^ of the height of t/ie J 
turn. 

4*CG* The Convex Surface of the Frustum of a Fyraml 
or Cone equals J the sum of the perimeters of the ttoa bases mu 
tiplied by the slant height ; for the convex surface of eacli B 
be regarded as made up of trapezoids whose parallel sides fi 
the perimeters of the bases, and whose height is the ilant fa 
tf the frustum. 



^P SOLIDITIES AND COX^TIX SURFACES. 201 

457* GeometriciaDs have proved that llic Convex Burftuie 
Df a Sphei^ eqiiula the circumference mtdliptied 6y the diameter, 
or equah the area of four great circles' of llie tphere. 

4£>S. The Solidity of a Sphere ia equal lo its surface mul- 
tiplied In/iof the radius, or { uf the diameter, for the sphere may 
K< be regarded as made up of pyramids whose bases compriiie thfl 
^nur&ce of the sphei'e, and whose vertices are at the centre. 

[ I From the preceding expianalions, and by llie Dse of the well 
established fact that the circumference of every circle is 3.1416 
times the diameter, the following formulas for linding the aolid 
coatents and convex surfaces of cylinders, cones, frustums of 
conei;, and spheres, are obtained. 

To save space, D will be used for diameter of lower base, D' 
for diameter of upper ha^e, h. for height, and & h. for elanv 
heighL 

459. TheSoUd Contentsof a Cylinders D^ X -7354Xh. 

460. The Solid Contents of a Cone — D' X .78.J4 X 5. 

461. The Solid Contenta of a Frustum of a Cone =: 
(Da X .7834 + D'S X -78^4 + D X D' X -7854) X ^ = 
(DS+ D'a + D X D) X .78 J4 Xr 

463. The Convex Surfeoe of a CyliiidQr= D X 3.1416 

463. TheConvexSurfecoofaCone — DX3.1416 X '^ 

464. The Conves Surface of a Frustum of a Cone=: 
(D X 3.141(5 + D'X 3-I41C) X V"- 

465. The Convex Surfaoe of a Sphere— D X •'1.1416 X 
D= D^ X 3.1416. 

466. The Sol.d Contents of a Sphere = D= X ZXil$ 



■ A great circle of K sphere is a circle wtikh divides the ipaere inta 
IWo equal ports. 



Ml MENSURATION. 

467. EXAUFLEB. 

1. Hon many cubiu feet does a block of granite contain, tbat 
13 12 feet long, 4 feet wide, and 1^ feel thiek? Am. 72 m. feet 

2. Wliat number of cubic feet are there in a c 
is 1 foot, 11 inches? Jim. 7.041-j- cu. feeO 

3. How many cubic feet in a prism whose base is a paislleln* 
gram 15 feci long and 4 feet wide, and wliose Lcigbt is 9 inches? 

Alls. 45 feeU 

4. Required the contents of a prism whose base contains B\ 
equal's yards, and the square of whose heiglit equals 3 times lbs 
number of square feet in the base. Ans. 41J cu. yardi. 

5. Bequi~ed the contents of a pyramid whose base is the saai 
Bs the above, and whose height is 5 feet. 

Ans. 4 cu. yards, 17 cu. feet. 

6. Required the contents of a pyramid whose base is 7 feet 
iquore, and whose height equals the diiigonal of the base. 

Am. IGl.eO-f. 

7. Required the contents of the fruslum of a pyramid tvhosa 
bases are 12 and 108 square feet, and whose heiglit is 18 feeL 

A«s. 936 cu. fe 

8. What is the convex surface of a prism, the perimeter of 
whose base is 7 yards, 2 feet, and whose heiglit is 5 yards, 1 toott 

Arts. 40g sq. yardi: 

9. Required the number of pquare feet in the surface of I 
four-sided pyramidal roof, the length of each side being 20 fi 
and the slant height 13 feet. Anx. 720 sq. feeL 

10. Wlial would be ihe square contents of a four-sided pyraifr' 
idal roof, (lie length of each side being 48 feet, and Ihe hi^Ml 
point 10 feet above llie eaves? Ans. -24S6 sq. fe«' 

11. Required the number of squnr^feet in the sides of ano 
tangular (eight-sided) lower, llie length of each E'ide of the bn 
being 2 feet, 9 inches, that of each side of the top 1 foot, II 
inches, and the height of the tower to the roof, mL-asured o 
Bide 12 feel. Am. 220 sq. 

12. Required the capacity of a cylindrical cis 
%et across and 8 feet dec?. -Am. 226.195+ • 



RELATIONS OF CIRCLES. 



^b 13. Required the (^pacilj of a conical pit, measuring 8 feei 
^Bktobs and 5 feet fi'ooi the eJge to Ihe deepest part, 
■[ Jns. 50.2C5G cu. feet 

^K 14. How many quarts of water will a cireuliir tin pun contain, 
that measures across the bottom 11^ inches, acroaa the lop 14 
aiches, the slant height being b^ inches? An$. li.65-[- quarts. 

15. Huw many cubic feet in a ball 5 feet in diameter ? 

jIus. 65.49 cu. feet. 

1 6. How many square feet in the surface of the ball ? 

Arts. 78.54 sq. feet. 

tl7. How many square inches of leather will cover a ball i 
ihes in diameter ? 
18. What proportion do the ctibic contents of a cone bear lo 
I contents of a cylinder which will just contain it? Ans. ^. 

19. "What proportion do the cubical contents of a sphere bear 
the contents of a cylinder which will just contain it ? Ans. §. 
20* Suppose, when the moon is 238600 miles from the earth.t 
that its shadow just reaches the earth's surface, how many cubic 
miles in the shadow, allowing the diameter of the moon to be 
^160 miles, and that of the earth lo be 800(.) miles ? 

Atis. 283,014,736,355.2 cu. miles. 



40S. It wiU be apparent, 
hy the annexed diagrams, that 
a figure 1 inch square will con- 
tain 1 square inch, one 2 inches 
square v/i\i contain 4 square 
inches, one 3 inches square will 



thus, generully, that th« a 
f squares are to each other as ike squares of (heir eddies. 



of (he eaiUi to the cenctt 




sin. square. 
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0. iqiuire. 
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KsasraATios. 



r Triftngles wvl PoiygCfOMi 

Itx. Ex. A. triaogle wliflee b^e is 10 fe«t Ims an area of 
15 Seel ; w&ic is the area of a stnOv- trian«Ie wkee base u 11 
feet? ^ 

By FtvpoKiaa, t4^ : L?^ lA : 31j6 njoam feet, .4m. 

47tt. n. Tit AnM (^ CiRtes orr to foei other as ih* 
^MOTvs of their diamMtn, temi-tHamettrt, and eirevmjermi 

III. Ex. If a pipe of 2 indtes fameter will empt^ 
lent to 3 hoars, what miift be the diameter of a pipe to emptf 
Me same custem tn I j- houH ? 

By Pn]9arli>>n, I^ ; 3 :^ :2? : 8, ibe aqonte of ibe dtUDrtrrof the t^ 
^nnd pipe. ./Sr= 3.B28 + inchea, AM, 



471. Examples. 



1. If the pot to a fumacr which ronsames 60 lbs. oteoal a Saf 
k 24 inches in diameter, what amount of coal will be cons 
ki (he same time by a I'uniacii whose pot is 15 inches, all othef 
conditions being the same ? Ans. 23.437-|- Iba. 

3. If a rope 3 inches in diameter weighs SO lbs., what is iha 
£ameter of a rope of the fame length which weighs 9 lbs. ? 

Am. 2.012+ in., 

3. If a pipe 4 inches in diameter fills a cistern in 20 minute^ 
15 seconds, in what time will a pipe that is 2j inches in diameter 
fill the Eame cistern ? Ant. 51.84 mtnuleft 

4. If it costs $10.50 to cover a roof whose length is 7 feet, wbi 
will it cost to cover a similar roof whose length is 31 feet ? 

Ans. 99i^ 

' Ajxpxha figures are similar when their Hnglss are equal, and t 
ng sidea piaportional : and, coitverselyi gimilar figurea ) 
' coneiponding eidea piojoitioniLl. 
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, fi The hypothenuse of a riglit-anglcil triangle ia 40 feel ; what 
piUGt be the bypothcauae of a similar triangle that il may contain 
Sirice the area 'i Am. 06.068+. 

"■ a circular lot of land wliicli is 10 roU^ in diameler con- 
tains 78.5338 Mjuare rods, wliat number of rods will a lot contun 
Srhich is h ro<l<i in diamcier ? Ant. 19.63495. 

7. The area of a triangle wbose base is 24 feet is 120 feet; 
What is the area of a similar triangle whose base is 96 feet? 

Ant. 1920 feeL 

8. The Winchester bushel is 18| inches in diameter and 8 
jBches deep ; what must be the diameter of a circular measure 6 

^hes deep, that it tnay hold a bushel ? Am. 21.36-j- inches. 

9. I have a circular fiower-gardeo, the circumference of which 
'% bordered wilb 75 yards in lengih of sodding ; how many yards 

will be required to border a circular garden of J the area? 

Ant. 61.237+ yards. 

10. Having a triangular board 7j feet long, what distance from 
he base end shall I cut it to divide it into two equal parts ? , 

^Ijm. 2.197 — ft. ' 

SIMILAR SOLIDS. r 

Nan. — Angnlnr solids st? similar when their angles are equal each \ 
each, and arranged in the same way, and their carresponding edges k 
sroportional. 

The following proposition may bo easily proved by geora- 
^>7' — 

47S. The Solidities of Cubes, Spheres, and all Similar ) 
lollds tzre lo each ether a» the cubei of tlieir eorresponding 

III. Ex., I. IIow many globes of 6 inches diameter can be 
e from a globe of 48 inches diameter ? 1 

By Proportion, 6^ : 483^ I (globe) ; 512 globes, Ana. 

Ill, Ex., II. If a conical stack of hay which contains f 
on ia 6 feet high, what is the height of a similar stack vhio.k 
RmtaJns Sf tons 7 



I SM! MENSURATION. 

By Proportion, 

f : 3f :=63 : 1728, the cube of the bei^t of the larger stock. 
yi~-2ti:= 12 ft., height of larger stack, Jn». 

Examples. 



H 99 

^H 1. If an ounce ball ia | incb in diameter, how many ounce balli 

^B can be made from a globe of lead 6 inches in diameter ? 
■ Ans. 884^ balb; 

H 2. A pyramid which ia 9 feet in height contains 48 cubic feet; 

^M what is the height of a similar pyramid that contains 100 cnbie 
H feet? Ans. 11.494-|- feet 

V 3. If a cube of granite whose edge is 2 feet weighs 1336.32 

pounds, what will be the weight of a cube vhose edge is 4 feet, 

9 inches? Ang. 17901.9S 

4. If an egg of 2^ inches in circumference weigh 1 ounce, wh«l 

would anoilier of ihe same form and consistency weigh whose 

circumference is 6 inches ? 

6. "What mu^t be the height of a cone to contain 125 times V- 

many solid inches as a similar cone 3 inches in height ? 

Ans. 15 inches. 

6. If a bushel measure is 18^ inches in diameter and 8 inches 
deep, what must be tlie diameter and depth of a balf-bushel 
measure similar in form ? 

Ans. Diam. 14.683-{- in.; depth 6.34S+ ID^ 

7. If an elephant's tusk 9^ feet long and 8 incite 
At base weigh 214 pounds, what would be the dimensions of A. 
similar tusk weighing 75 pounds ? 

8. Estimating the mean diameter of the earth at 79]2 siile%; 
and that of the moon at 21C0 miles, how many bodies of the size 
of the moon could be made from the bulk of the earth? 

9. If the bulk of Saturn be 1000 times as great as that of lla 
earth, what is the diameter of Saturn ? 

10. At what distance from the top. parallel with the base,m 
4 conical sugar-loaf 12 inches high be cut that it may be divided 
kito two equal parts ? 

''I. Mr. Soot has three stacks of hai of similar shape, th« 
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dismelera of their bases being, respectively, 10, 12, and 14 feet; 
if the one whose diameter ia 10 feet contains 2^ Ions, what will 
each of the others contain ? 
E?" Fof BiKlalion Eseitlscs, see Key. 

473. Questions fob Review. 

■\Vhat is InTolution ? a power? an exponent? Wliat ii the fint 
? second |)ower? third power? fourth power? 
' "What are the accoiid and third powers generally called? 

Rule for Involution ? How may a mixed number be raised to a given 
power P Itejieat the aquarea of the intefjcrH from 1 to 23]* the cubei 
of the integers from 1 lo 10.* 

How does Evolution differ from Involution? 

What is a rootP What is the square root of a number? the cube 
»oot P How is the square root indicated ? the cube root ? How othern 
wi>e may the root of a number be indicDted ? 

If a power contain one or two figures only, of how many figures will 
its square root consist ? If a power contain three or four figures ? If 
five or six P 

What' three terms does every square number contain whose root 
consists of tens and units? 

Give the rule for extracting the square root. Of how many figures maif 
the left-hand period in whole numbers consist ? of how many tnust every 
period, except this, consiat ? of how many, every period in decimals ? 

How do you proceed when a aero occurs in the root? how when a 
toot figure proves too large ? how when there is a remainder ? How 
do you extract the nquare root of a common fraction whose terms are 
square numbers P whose terms are not squares ? How extract the root 
of a mixed number? Explain the extraction of the square root by an 
«X^)ple. UluBtrale by diagrums. 

"what is an angle? a right angle? a triangle? a right-angled trian- 
gle? ita hj-pothenuse ? its perpendicular? iti base? 

To vhat is the square on the hypothenuae of a right-angled triangU 
equal? Rule to find the hypothenuse ; lo find base or perpendicular. 

If a cube number contain one, two, or three figures only, of how 
many figures will its cube root consist? if it contain four, five, or six 
figures only ? 

To what four termi is every cube number equal whose mot i 
of teni and units P 

• At the option of the leMUpT. 
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QUESTIONS FOR REVIEW- 



Cfive the rule for extracting the cube root. Of how mai^ flgnrtr 
maj the left-hand period cousUt? of hov many muat every otbel 
period conaiat in whoie numbers ? in decimaJs ? 

How do jou proceed when a zero occurs in the root? how when 
root figure proves too large f how when there is a remainder? H)W 
do j-ou extract the cube root of a common fraction when the terms nr 
cubes? how when the terms are not? How extract the cube root of. 
nixed number ? 

EUplain the extraction of the cube root hy an example, niustrale 
by blocks. 

What is Mensuration P Name and describe the different kinds 
of triangles. Bmw a right-angled triangle ; an obtuse -angled trianglt 
an equilateral triangle ; an isosceles triangle ; a scalene triangle. Nama 
and describe the different kinds of quadrilaterals. Draw a square 
rectangle ; a rhombus ; a tro[»e2oid ; a Irapeidura ; a circle ; a polygoi 
of 5 sides with 2 diagonals. 

How do JOU find the area of a square ? a rectangle P any paraUeb- 
gram ? a triangle ? a trajieioid ? a trapezium i* any polygon ? 

How do you find tiK circumference of a circle when the diametnl 
is given? when the radius is given? How do you find the are! 
of a circle when the diameter is given? when the radius is given? 
How do you find the diameter when the circumference is given? How 
find diameter when the area is given? How do you find the radius 
when the area is given ? 

Define a cube; p arallelo piped ; prism; cylinder; p^Tomid; conei 
fhistum of a pyramid or cone ; a sphere. Draw or icention 
thing in the form of each of these solids. What is the height of any 
solid? the slant height of a pyramid or cone? the slant height of ■ 
frustum of a pyramid or cone ? 

How do you obtain the solid contents of a cube? a parallelopiped f 
a prism or cylinder ? a pyramid or cone ? a frustum of a pyramid or 
cone ? How do you find the convex surface of each of these solids ? 

When the diameters and altitude are given, how do you find the 
■olid contents of a cylinder? of a cone? of a frustum of a coneP of 
sphere? How do you find the convex surface of a cylinder? of a cone 
the frustum of a cone P a sphere ? 

What proportion exists between the areas of squares ? of circles f o( 
ill similar triangles and polygons? When sre angular figures similar? 

What proportion exists between sphere* ? between all similar solidsl 
M^en are angular solids similar ? 
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474. Genkbai Beview, No. 8. 
Supply tlie 2 J term in ihe proportion 3J : ? = 8 ; 25 X 6- 

2. Wliat is the mean proporiional between .8 and .72 ? 

3. Divide $1900 t>eiween two men, in t>ie proportion of 3 to & 

4. Divide US between three boys, so that one shall liave aa 
ih Bs the other two, whose shares are aa 2 lo 7. 
. If 15 gallons of oil cost 7 £, 10s., what will 25^ gallonscost? 
. How msny pounds can 5 horses draw, if 6 horses can draw 

B much as 10 oxen, and 2 oxen ean draw 2400 pounds? 

. Smith and Lee formed a parinership. Smilli put in ¥1000 
)nths, and Lee $600 and his services for 8 months, bia 
ing equal lo $100 a month. They gained $1506 ; what 
3 each one's share ? 

8. What is the 5th power of 23 ? the cube of96? 

9. What is the largest number of men in a regiment of 1000 
that can be arranged in n square ; and how many men will re- 
main? How many men will there be on each side of the square? 

10. How many feet of fencing ai-ouad a square farm cont^ning 
^^5 acres? 

^H 11. A ladder 27f feet long reaches a window 25^ feet from 
^^pe ground; how far does the foot of the ladder stand from the 

W7l 

^Hmtai 
■ 13. 



:i 



r 12. Required the diameter of a circular grass plat which 
mtaina 311^ square feet. 

13. How many rods of fencing on both sides of a road which 
surrounds a circular park containing ^ of a square mile, the road 
bdng 3 rods wide ? 

14. What must be the depth of a pail, that is 10 Inches aoross, 
D contain 5 gallons (ihe sides being upright)? 

16. How many feet of canvas are required lo construct a con- 
I tent 14 feet across the bottom and 9^ feet from the highest 
point to the ground ? 

ISr How many gallons will acircular vat contain, which mea» 

E»"-"i across ihe lop 8 ft., acrosn (he bottom 7 ft., the sides sloping 
brmly and measuring on the slope 6^ ft. in depth? 
X^ YoT changes, Bee Key. 
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ALLIGATION. 



^7S, Alligation, or Average, IreaU of the mixing of &i 
ferent ingredients. 

470. Alligation Medial is tlie piocess of determiniDg tlia 

average or mvtm value of given quantiliea of different values. 

477. Alligation Alternate is the process of determiniog, 
wbat quantities of different values may be so combined lliat tba 
mixture sball be of a. given value. 

Note. — The word alligation means a 'yin^ together, and is applied 
Qie«e procesBea brcauac, in the soluliona of many examples, the Hmoui; 
Dr prices of articles are linked or tied together. Average is perhaps tba 
better name to use, as it applies to all the examples. 

ALLIGATION MEDIAL, 

478. III. Ex. Let it be required to mix 10 lbs. of sugaf' 
M 7 cents per ]b. with 7 lbs. at i) cents, and 8 lbs. at 11 cents;' 
what will be the value of the mixture F 

The price of 10 lbs. at T cents per 
lb. zr 70 cents ; of 7 lbs. at 9 
= 63 centsi of 8 lbs. at 11 eenU = 
8S cents. Addiiig, we find the valaB 
of the mixture to be 221 centi 
the number of pounds to be 2S. At-' 
25 Iba. are worth 221 cents, 1 lb. ii 
Its, Atis. Hence we deduce the fcl- 



Operatios. 

10 X 7 = 70 
7X 8 = 63 

8X11 = 88 
23 ) 221 



-8^Ac 



worth ^ of 221 
lowing 

Rule. To find the mean value of given quantities of ditFerent, 
values : Divide t/ie svm of tJie values of the teveral quaniititt hf^ 
lite sum of the quantities. 

Ex. 

1. If 10 lbs, of raising worth 10 cents per lb. be mixed with A 
lbs. worth 15 cents per lb., what ia the value of the mixtore 
Kiund? Ant-W^ 
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2. TLere are in a certain school, 10 pupils 14 years old; 9 pit. 
pila 12 years old; 5, 11 yearsj 8, 9 years, and 17, 10 years oldj 
what is their average age ? 

3. A family spent, during the year, as follows: in Januiiry 
$89.75, in February $70.16, in Slarch *S5.32, in April $90.21, 
in Jlay $87.00, in June *CG.14, in July $69.42, in August J72.68, 
in September $80.65, in October $90.45, in November $98.54, 
ia December $109.63; what was their average expense per 
month F 

4. In Philadelphia, during the year 18G1, rain or snow fell as 
follows: in January on 13 days, in February on 9 days, in March 
on 9, in April on 9, in May on 13, in June on 15, in July on U, 
in August on 12, in September on 6, in October on 10, in No- 
vember on 11, in December on 4; what waa the average niunber 
of days per month when rain or snow fell ? 

5. In Massachnaell?, during the year 1850, the value of home 
manufactures was $205,333. During the year 1860, it waa 
$245,886. What was the average rate of increase per year 
during the 10 years? 

6. A flour merchant sold 50 bbls. flour at $7.50 per bbL, GO 
bbls. at $9.00 per bbl., 25 bbls. at $8.50, 40 at $8.75, and 100 at 
$9.50 ; what did hia sales average per barrel P 

7. A baker made wedding-cake of the following ingredients; 
5 lbs. flour worth 6 cents per lb., 5 lbs. sugar at 11 cents per lb., 
5 lbs. of butter at 22 cents per lb., 6 lbs. raisins at 17 cents per 
lb., 12 lbs. currants at 20 cents per lb., 2 lbs. citi'on at 50 cents 
per lb., SO e^s, Ij-lbs. to the dozen, 18 cents per dozen, ^ pint 
wine at 37^ cents per pint, 3 oz. cinnamon at 56 cents per lb., 
3 oz. nutmegs at $1.00 per lb., IJ oz. mace at $1.00 per lb. Al- 
lowing $2.00 for labor and fuel, ^ lb. for the weight of the wine, 
and 1 oz. in cveiy lb. for loss of weight in baking, what waa the 

itof the cake per lb.? -dns. $.24^115. 
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' % How shall oil at SO, 95, and $1.50 per gallon, be pn)pQ^ 1 
^lloned llmt il.e mixture inHy be worili 31.00 per gallon? 

V shall lea at G2, 75, 68, 90, and 98 cents, be propw 
JtioneJ ihal the mixture may be worth 80 cents per lb.? 

4, A grocer makes a mixture of syrup, worth C-2 cents pel 
I gsll., from syrups worth 45, 60, 75, and 80 centH per gall. ; ho* 
I jnaiiy gallons of each may he use? 

5. A grocer has cider at 28 and 30 cents per gall., which ba < 
I'lriahes to mix with vinegar at 27 cents per gall., and water, so 

1 tiiat the mixture may be worth 25 cents per gall. ; what propor- 
Itions may he use? 

Ans. 1 gal. of each of the other ingredients to f gal. water, etc 

483. When one of the quantities is limited, Jind the entin 

pain or lots on that ijuantity, and take such quantities of the other 

ingredients thai their gains and losses shall balance each other and 

h the gain or loss on the limited quantity. 

When more than one quantity is limited, find the resuUing btt 

If gain from taking the limited quantities, and balance as be/ore. 

III. Ex. How mucli tea at 60, 75, and 87 cents per Ik, m«y 

e mixed with 30 lbs. of tea at 05 cents per lb., that the mixtni* 

1 be worth 85 cents per lb. ? 



60 + 25 X 12:3: + 300 
75 + 10-1 1 
87—2-1 5 



Ann. 12 lbs. at 60 cer 

Examples. 
6. How many lbs. split peas at 5 cents per Ib^ must be pnt 



r lb., that the mixture shall be 

Jw. 31^1I«. 

, which he wishes ID 



With 40 lbs. coflee at 21 
Worth 14 cents per lb.? 

7. A goldsmith has gold 16 earata fi 
Ijnix with 4 oz. gold 17 carats fine, 5 oz. 20 carats fine, 2 ox. 22 
{ -urats fine, and 3 oz. 24 cai-ats fine, that the mixture may be 111 
rats fine j how many oz. of it ehalt he use ? 
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NoTB. — The term BOrot is a word used in inilicating the proportion of 
Ifoie gold in any given quantity of the metal: thus, if the metal be pure 
gold, it iasnid lobe 21 eaiatifine; if two thirds gold, 16 en rata fine; if 
17 part* gold and 7 parts alloy, 17 earata fine, etc. 

8. How much tvool, of equal quantities, at 35 and 40 cents per 
Ib^ must be mixed ^vith 100 lbs. at GO cents per lb., that the mix 
hire niiiy be worth 45 cents per lb. ? 

^S'l. When the entire quantity is limited, ^nrf the proportion 
«^ the ingredients as he/ore, and then divide the given quantity 
among the ingredients in the proportion found. 

ExAMrLES. 

9. J. Blake has an order from New York for 1000 buahela of 
%lieat, at 11.25 per bushel. How shall he mix his wheat, whicli 
<iw values at $1.20, S1.22, and £1.30, to fill the order? 

Ans. 100 bu. at S1.20, 500 hu. at $1.22, 400 bu. at tl.30. 
- 10. J. Smith wishes to purchase a farm of 200 acres, al tlOO 
nacre. How much woodland at $125 per acre, mowing up- 
^d at $90 per acre, pasture land at $70 per aere, and tillage 
ground at $128 per acre, maj he purchase? 

11. How many lbs. of cotton at 60, 73, and 98 cents per lb, 
mixed wiih 750 lbs. at 90 cents, that the mixture may 
contain 2000 Iba. at 80 cents per lb. ? 

NoTB. — First balance the loss on the 750 lb*, with gain on one of the 
Other ingredients taken ; then proceed to make a mixture of the othei 
B equal to the entire quantity given, minus the quantities bal. 



ARITHMETICAL PEOGRESSION. 
48«5. Arithmetical ProgresBion is progression by equal 



486. An Arithmetical Series is a succession of numbers 
bich increase or decrease by a common difference. 
If the numbers increase from the first term, the seiies is an 
■eaoicg Series: e. g., 2, 4, 6, 8, 10, 12, Ace. 
20 
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If the numbers decrease from the first term, the serie 
Deoreasing Series; e. y., 13, 11, 9, 7, 5, &c. 

487. In every series, five things are to be considered; vis, 
the First Term, the Last Term, the Number of Term), th» 
Cotiunon Difference, and the Sum of the Terms ; any three of 
which being given, the other two may be found. This gives rj 
to tiventy distinct cases, a. few of the more important of whiolb 
will be here presented. 

Note I For the remaining cases, also for full discoBsioKi of OM' 

metrical Progression and AnnuitieB, the student is referred to worlu « 
Algebra. 

Note IT Increasing series only will be considered in this book, tf 

rulm that apply to increasing series apply to decreasing leriei also, pro- 
vided that, wherever the comznoa difference is introduced, it ia used witt 
the contrary sign. 

488. To FIND ANT Term in jl Series, when the Fikit 
Term, Common DirPEKENCB, and Kduber of Tebi 



Lets 


= first tet 


m, 2=comii 


son difference, andG^thenumbeirf 


terms. 


The series 


will be constructed 


as follows: — 










a.) 






iBt term 


HdUrm 


3d term. 


4th t 


erm. 5th terra. 


6th tern. 


5. 


5 + 2. 


5 + 2X2. 


5 + a 


Xa. 6 + 4x2. 


5+5xa, 



We find that the aecond term equals the first term, plus the comn 
difference ; the third term equals the firat term, plus two times the cow 
mon difference ; the fourth term equals the first term, jiius three ttmc 
the common difference, &c. ; and that the last or sixth term equals H 
first terra, plus five times the common difference. Hence, 

I. To find any lenn of the series : Add the first term to A 
product of the common difference multiplied hy the numfar o 
terms which precede it. '. 

II. To find the last term: Add the frtt term to the praiuct q 
"" ' common difference multiplied by the number of term* Utt Mi 
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Examples. 

1. In ari liiij«a?ing series the first term is 4, and the 
diScrence is Sj what is the seventh term? Aiis. 52. 

2. The firet term is 7, the common difference }, aad the num- 
ber or terms 20 ; what is the last term ? 

3. If 5 lbs, of power is imparted to a fly-wheel at each revolu- 
tion, what is its power at the end of the tenth revolution from a 
Blate of rest, provided its average loss of power from friction and 
other causes ia 1 lb. during ettcti revolution ? Ans. 40 Iba. 

4. If a stone, in falling to the earlh, descends 16^^^ feet during 
the first second, 3 X i^-^ feet during the next, b X i^i'j feet 

the third, and so on ; how far will it fall during the elev* 
enth second ? 

0' What b the amount of $200 at simple iiiiei«st for 8 jedra, 
6 per cent. ? 

KoTE. — The amount will be the ninth teim of the ««ries, of which the 
$200. 

489. To FIND THE Common Diffebexce in a Sebies, 
ALSO THE Number of Terms. 

If, inierie8(I,)we subtract the first term from the lost, we have ra- 
ualning 5X2, that is, the common difference multiplied by the number 
of tenns less one. Hence, 

L To find the common difference : Divide Ike difference be- 
tieeen ihejiril and last term by the number of terms less one. 

11. To find the number of terms : Divide the difference between 
the first and last term h/ the common difference, and add one ta 
the quotient. 

Examples, 

G. The first term of a series is 7, the last term IS. and tha 
number of terms 13 ; what ia the common difference ? Ans. 1. 

7. The first term is 30, the last term is 3, and the number of 
terms 10 ; what is the common difference ? 

8. The first term is 8, the last term 23, and the common dif 
■jAnnc* Ij; required the number of terms. 



f 
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9 A boy, in picking up slones 2 feet apart, and cairyiDg 
one at b lime, to a deposit 2 fuet from the fir^t, Ibund that 
carry ihe last one, lie bad walked 60 feet ; liow mjuiy stones i 
he carry in all? Ant. 15 slon 

400. To FisD THE Sum of the Series. 
Let 2, 4, 6, S, 10, 12, 14, 16, be a series, of which we wish to f 
Ihe sum. We write under it tbe Bame seriea in an inverted order, i 
add the terms as follows ; — 

2 4 6 8 

16 14 12 10 



10 12 14 16 



We then have the sum of both series — 8 X 1 8, 
or the sum of one suries= e-x^l. 
But 8 equals the number of terms, and 18 the sum of the extremal. 

To and Ihe sum of a series; MuUiphj one half Ihe siim of Oa 
extremes }y the number of terms. 

Examples, 

10. The first term of a series ia 4, the last 40, and tbe numbeF 
of terms 11 ; what is the sum of the series? Ans. 242. 

11. What is tbe sum of (be odd numbers from 1 to 99 ineltw 
UTe? 

12. What is the sum of the multiples of 3 from 6 to 43 i 
elusive ? 

13. How many notes must a person sing in ascending ti 
octaves, if he goes back to the first note each time he strikes 
new one, and sounds all the intermediate notes each time I 
ascends? ^n«. 120 noU 

14. Two of Dio Lewis's pupils tried their skill in running fiw 
pegs. Each set up 5 pegs 6 feet apart, and commenced rannir 
6 feet from Ihe first peg. How far did each run to place tl 
pegs at his starting-point ? 

15. How far would the first boy of a row of 21 scholars tran 
Jn gathenng writing-books from the row, if tbe scholars we« 1 
&Bt apart, and he brougbl one book at a time to his own desk?' 
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GEOMETRICAL PBOGRESSION. 

401. Georastrioal Frogressiou i^ progresaioa bj eiiua] 
Kultipliers. 

493, A Oeometrical Series is a succession of numbers 
irhich increase or decrease by a common multiplier. Thus, 

2, 4, 8, 1 6, 32, 64, is an increasing gtoraetrical series, in which 
the multiplier is 2. 

2> 1' i< h I' iVi '* ^ decreasing geometrical series, in which 

e multiplier is ^. 

493. The common multiplier is called tbe Ratio. 

404> In every geometrical progression, five things are to be 
eonsidered ; viz., the First Term, ihe Last Term, the K'lmher of 
TtTiM, the Common Ratio, and the Sum of the Terjns; any three 
of which being given, the other two may be found. 

49(B, To FIND THE Last Term of a Series, the Fikst 
TiiRM, THK Ratio, and Nomber of Terms being gitbk. 
Let 3 be the first term, 2 the ratio, and 5 the number of terms. Tho 
nies will then become, 

a-) 

Ist term. 2d term. 3d term. 4th term. 5th term. 

3, 3X2, 3X2', 3 X 2", 3 X 2', 

4t which the second terra equals the first term multiplied by the ratit^ 
' .0 third term equals the first term muUijilied by the second power of 
<fhe ratio, the fourth terra equals the first term miJliplied by the third 
Dwer of the ratio, and the Rfth term equals the first term multiplied 
jf the fourth power of the ratio. Hence, 
I. To find any term of the series : Multiply the first term 6g 
« ratio raised to a power equal to the number of terms tehich 
precede the required term, 

IL To find the last term of the series : MwUiply the first term 
y the ratio raised to a power equal to the number of terms Uu 
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Examples, 
. Wliat U the seventh term of the series 2, G 1>4. 

a the fineenlh term of the aeries 5, 2^, 1^ l.^&Crt' 



I 



r 

■ 3. What id the amount of $500 for 7 fears, at 6 per txat, 

^B compound interest? 

NoTK.— l.OG is the ratio, and the smount the eighth term of the seiiEt' 
* 4, Naturalists have found lliat the ratio of increase of sopw 
kinds of animalculie (microscopic animals) ia often fourin asingl* 
day. At that rate, wliut would be tlie increase of one animal 
cula and its descendants in ten da/a ? Ans. l,04S)57i 

496. To Fisn THE Katio, the Fikst Term, the LasI 

Term, and Number of Terms bking gi 

In aerieB (1), if the last term, 3 X 2^ be divided by the fir«t tenu, 3,,, 

t)>e quotient will be 2*, or the fourth power of the ratio, tlie fourth rool 

□f which will equal the ratio. Hence, 

To find the ratio : Divide the last term by the first term, <m&. 
txlracl that root of die quotient whoie index equals the number of. 
ternu less one. 

Examples. 

5. The first term of a series is 2, the last term 128, the 
ber of terms 3 i what is the ratio ? Atia. 8. 

6. The first term is 4, the last term J, and the number of lermi 
4; what is the ratio ? ■ Ans. j. 

7. The extremes are 5 and 625. and tlie number of 
Hhat is the ratio ? 

497* To FIND THE Sum of a Series. ' 

Let 3, 9, 27, 81, 243, be a series, of which we wish to find (h( 
Bim. , 

subtraetlng 
twice the first aeries — — 3 729,or 729 — 3. 
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^ By nrnlfiplying each tcnn of Ihe eeries by the ratio, 3, we havf a 
Kcond Keiies, whi)!^ Hum h 3 timeH that of the fir^t icries, from which 
we subtract the first Berics i iHe remniiider equals twice the Eunt of th« 
first series, which we find by dividing by Z. Hence, 

To find the sum of the series : Sitbtraet die frtt term from tki 
produce of the last term multiplied hy the ratio; divide ike remain- 
der ^ the ratio kit one, 

XoTE. — If the series ia deKcending, Che last term multiplied by Oia 



1. and the remoiDder fa 



bjo; 

I 



dinded 



163 3, 12, 



9. The first terra is 



10. What is the si 
■^11. If Jof the a 



», the last 
im of the f 



192, 7G8, 3072? 

Ans. 4095. 
3rm 3125, and llie number of 
;ries ? Am. 3905. 

of Ihe series 4, 8, 1 6, 32, See. ? 
■r be taken from it hy an air- 



ptiEDp at the first stroke of the piston, and j- of ihe remainder at 
the Herond stroke, and so on, what will be the amount taken 

I^fom the 
I 408. 
money, ii 
499. 
years, it 
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Anntiitiea tire periodical payments of fixed sums of 
consideration of money puid or services rendered. 

When an annuity is made for a definite number of 
i called a certain annuity ; when it is madB forever, a 
perpetuity; when it depends upon llie life of one or more per- 
sona, a Hfi annuily ; when it does not commence till a given time 
has elapsed, it is said to be in reversion. 

SOO. When annuities are granted by government, they are 
called PenaioDB. 

AOI« The Amount of an annuity is the sum of all the pay* 
• Bents, plus their interest, from the time they become due. 



I 



I SU jUTKurriBB. 

jl03. The Present Worth of an annuity is such & 
money a% put aL interest, will exactly pay the annuily. 

«S03> Annuities are said to be in Arrears, or Forebomey' 
when ihey remain unpaid after they become due. 

304> Annuities are generally computed at compound intet^j 
est. 

ANNUITIES AT SIMPLE ISTEBEST. 

A03. III. Ex. What h the amount of an annuity of $200 
a year, at 6 per cent, simple interest, 5 jeara in arrears ? i 

The pa}-ment due at the end of the fifth year is $200 ; that whick 
was due at the end of the fourth year amounts, at the end of the fiftl^ 
year, to $200 plus the interest on the game for 1 year; that which « 
due at the end of tlie third year, to $200 plus ita interest for 2 yean) 
that due at the end of the second year, to $200 plus 
years ; that due a) the end of the first year, to $200 plus its intererfl 
for 4 learii. Hence, the sums due at the end of the fifth year would 
form kn arithmetical series, 200, 200 + 12, 200 + 24, 200 + 36, 200 + 
48, of nhich the first term is $200, tho last term the amount of $200 
for the number of years less 1, and the number of terms the n 
of years. Hence the sum may be found by ArL 490; and, generally, • 

To find the amount of an annuity at simple interest: Mnd tha 
Kun of an arithmetical series, vf which the Jirst term is tlie I 
paj/meiit, the last term the amount of the Jirst payment, and tht 
number of terms the number of payments. 

Examples. 

1. What is the amount of an annuity of (300 for 6 yean, 

6 per cent., simple interest P Arts. S207(L 

2. What is the amount of an annuity of $600 for 7 years, 

7 per cent, simple interest? 

3. A gentleman's salary of J1200 a year, payable quarterly^ 
remained unpaid for 4 years ; what was then his due ? 

ANNUITIES AT COMPOUND INTEREST. 
50G. III. Eic. What is the amount of an annuity of | 
■ "^ars, at 6 per cent., compound interest ? 



ANNUITIES AT COMPOUKI) INTEREST. 
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We will fiiBt find the amount of an annuity of $1 for tho name time. 

The last payment, due at the end of 4 jeara, will be §1. The turn 
t, Et tlie ftid of ihe fourth yenr. will be the 
thut due oil tiie second payment will be tha 
; that due on the first pajment will be tba 
s. Hence the four Bums due will form the 



n the third pay: 
amount of $1 for 1 yea 
amount of $1 for 2 yei 
amount of $1 for 3 yi 
geometrical series, 

1, 1. 



1.1236, 1.19101, or 

1, 1.06, 1 X (LOG)" 1 X {1.06)3, 
of which the first term is the last payment, tlie last term the amount 
of the first payment, and the number of lerma the number of payments. 
Finding the sum of this seriea (Art. 297), and multiplying by 36, we 
obtain the required umounU Hence, the 

BuLtt. To find ihe amount of an annuity al compound inleiw 
est; JTind Ike amumit of an ammity of %lfoT the given time by 
geometrical progregiion (Art. i97), and multiply the sum thut 
^^Utained by the annuity. 

^K* EXAUPLEB. 

^^1. What is the amount of an annuity of %l for 2 years, at 6 
per cent. ? for 3 years? for 5 years? for 10 yeai's? 

2. What 13 the amount of an annuity of $20 for 8 years, at 5 
per cent.? Am. $190.98. 

H A07. Table I., 



|.iSaowt"ny the amount o/Sl or 


£.1 ann 


uily from 1 year to 20. 


T«ni. 


B Per Cent. 


9 Per Cent. 


yarn. 


s ror cm. 


e Per Cent 


1 


l.OOOfKlO 


l.OOOOOO 


11 


14.206787 


14.9T1643 


.- 2 


2.05O000 


2.060000 


12 


15.917127 


16.869941 


t » 


3.152.500 


3.183600 


13 


17.712883 


18.882138 


I 4 


4.310123 


4.374616 


14 


19.508632 


21.015066 


l< 


5.526631 


6.637093 


15 


21.678564 


23.276970 


I" 


6.801913 


6.975319 


16 


23.657492 


26.672528 


1 ' 


8.142008 


8.393838 




25.840306 


28.212880 


1 " 


9.549109 


9.897468 


13 


28,132385 


30.00S653 


1 


n.026.5H4. 


11491316 


19 


30.53B004 


83.759992 


■» 


12.677893 


13.1P0795 


20 


33.065954 


36.185691 



IHom. — "nie following e 



nay be performed b/ tha n 



H AKNUITIES. ^^^^1 

■ & tlOO for 7 ycar^j, at 5 per cent. 

^V 4. 3200 for 10 years, at G per cent 

V 5. £150 for 18 yeai-s, at 6 per cenU 

H '' 6. A gentleman, on hk daughter's first birthday, and tn eaA 

m ■"socceeding birthday, deposited JIO in a savings-bank, whid 
yielded 5 per cent, compound interest, and presented her wi^ 
the amount on her eighteenth birthday. What was the valoe of 
the present ? 

308. To.find the present worth of an annuity : Bmde ^ 
amownt oft/it annuity hj the amount o/«I compound mttreilp 
the time given. It may also be obtained by ihe use of the W 
lowing table : — 

Table II., 

Shcunnff the praent value of an annuitt/ of $1 or £1 from 
1 year to 20. 


T«rB. 


6 Fer Cent. 


e Per Ceat. 


Yesrt 


S FCT Ccut. 


Pn Cent 1 


1 
2 
3 
4 
fi 
fl 
7 
8 
9 
10 


0.952381 
I.8594I0 
2.723248 
3.345950 
4.329477 
5.075692 
5.786373 
6.463213 
7.107B22 
7,721735 


0.943396 
1.833393 
2.673012 
3.465106 
4.212364 
4.917324 
5.582381 
6.209794 
6.801692 
7.360087 


11 

12 
13 

14 
15 
16 
17 
13 
19 
20 


8.306414 
8.863252 
9.393573 
9.898641 
10.379658 
10.837770 
11.274066 
n.6fiil587 
12.085321 
12.462210 


7.S8687ff 1 
8.3S3844M 

9J2949Birfl 

lo!l058Bsfl 
10.47726DS 
1O.82760SV 

n.issiiSB 

1 1.469421 ■ 


7. What ia the present worth of an annuity of $200 for A 
fears, at 5 per cent, ? Ans. Se709.l9^| 

8. What must I pay for an annuity of 8300 for 10 years, at W 
per cent.? ■ 

A09. QCESTIOHS FOB Retiew. ^H 

or what does ALLIOATIOXtreatP What ia Alligation Medial? S^ 

ligBlion Alternate P What other name might be used for AlligatibqH 

Hake an example m Alligation Medial ; pcrfonn and explain i^ i^H 



QUESTIONS FOR REVIEW. 



^H^e the rule. Give the proof. Make an example in Alligation Alter- 
^Eale; perform and explain it, and give the rule. Give the proof, Uow 
^Kbony answers lasy you have to examples in Alligation Alternate ? 
BTIow do you ]>raceed when one quanlily is limited ? *lien several quaa- , 
tjtiea are limited? when the entire quantity ia limited!' j 

>Vhat is AniTiiJiKTtCAL PnOGRKSsIos ? AVTiat is an ArilhmeticBlj 
Series? When is a series increaaing? when decreasing? Give exam*-^ 
])lea of each. How many things are to be considered in a series ? How 
many must be known, that the rest may be found ? To what ia the last 
term of a aeries equal ? Show why ? How do j'ou find the common 
ditference ? Explain. How the number of terms ? Explain. Hov tho 
sura of the series? Explain. 

What is Geometrical 1'itOGP.ESSios ? a Geometrical Series? ^Vhat 
is the constant multiplier called ? When the ratio is greater than uni- 

tty will Ihe series be increasing; or decredsing? What will it be when 
the ratio is less than one ? How many things are to be considered in 
kOeometrical Series? How many must be known, that the rest may 
Be found? What is your rule for finding the last term? explain it, 
Your rule for finding the mtio? explain it. Your rule for finding the 
lum ? explfun it. 

What are Annuities ? What is a Certain Annuity ? a Perpetuity ? 
s Life Annuity ? a Pension ? Wliat is the amount of an annuity ? th» 
present worth? When are annuities in arrears? How are they gen 
erally computed? Give your rule for finding the amount of an annui- 
ty at simple interest Illustrate it by an examjile. Give your rule for 
finding the amount of an annuity at compound interest. Illustrate it 
by an example. How do you use the table? How do you find tha 
present worth of an annuity ? 



510, Miscellaneous Examples. 
[•1. i of a number exceeds J by 20 ; what is that numberF 
* S. The Bum of two numbers being 4-|, and one of ibem being 

e difference between -^^ ^""^ - > ''''"'' '^ ^'"^ other? 
^ 8. From the product of the sum and difference of 3.6 and 2,24, 
e the difference between the squares of 3.6 and 2,2i. 



«1S 
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4. Jl.yr._ji + : 



7. -i 



?ia„i„=J 

IJ- !| 

5. A can mow 2 acre^ in a day, B 2^ acres, and C 3 acrest 
vbat is itie smnllest iiumbtr of acres that will give a number of 
frhole Jays' work for either? 

G. What ii the longest rail that will exactly fence either aide 
of a lot of ground, the sides being 36 fL, 42 fU, 63 ft, 77 ft, ani 
49 ft.? 

9. A quotient being SoJ. and the divisor JSS^ of 3024^»i, 
^is the dividend? 

10. Bouglit ft piece of cloth for 875.30, sold ^ of it to one peis 
Bon, and ^ of the remainder to another ; what is tlie value of ih* 
unsold part at 10^ advance upon the co^I? 

I 11. An aeronaut ai^cends at ihe rale of 4j miles an hour for 41) 
I minutes, afYer wliich he maintains the same elevation ; it' his bal- 
f loon 13 driven east 7 miles during the first hour from tlie time of 
I his starling, and in an opposite direction at the rale of 10 milef 

an hour for the remaining time, how far from his starting-point 

a straight line is he at the end of 5 hours ? 

12. What is the weight of a bale of collon cloth, containing 19 
pieces, 42 yards lo Ihe piece, every 3 yards weighing 1 J lbs.? 

13. A trader bought apples at $1.62^ per barrel, and immedi- 
ately sold them at $2.25, making $234.371 ; how many baneb. 

I were bought? 

14. Divide 380 + 20 -f 5 + (81 — 60) X 5 by 7.5 -^.5 4 

[ t.fl-t-8— 1.8 

I 15. The sumof three numberais55^; twoofthemare 14Jani 

24J^; wliat is the third? 
I IG. Suppose B dividend to be 241.3, and the quotient .187; 
I what waa the divisor? 

17. IVhcn the ice upon a pond is 10 inches thick, wimt wi 

be the value of the iee taken from one acre of the pond nt ^ 
' ffii lb., 1 cu. ft. containing 58J ]hs. ? 
^ 18. A can do ^ of a piece of work in 4 days, B ^ of i| in 
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!, and C ^ of it in 2 days ; in what time will all together dc 
B whole ? 

19. J-f-i-j-i-l-J of a certain number increased bj 3J -| 
- 50^ ; what is ihe number ? 
A man left ^ of his property, wanting $2000, to his daugh, 
r, I of it lo his ^on, and the balance la hid widow, whose share 
s $500 more than that of his daughter; what was the ehnre of 
!h? Alts. Widow's, *7250; daoghtei-'s, S6750; son's $3500. 

21. Of what number is J tlie J part ? 

22. A can do a piece of work in 1 j hours, A and B in 48 min. 
I what time can B do it alone ? 

23. A cubic inch of infusorial earth in Germanj, weighing 220 
;, was found lo consist of 41 billions of infusoria ; what was 

e weight of one skeleton ? 

Cambridge, Sept. 1, 1864. 
Mr. James H. Eatok, 

To Frank Caldwell, Dr. 

p 40000 ft. pine boards (© *12.00 per M. 

• 15625 " walnut, © 15.00 " " | 

2875 " scanllinir, <S 3.75 « « 

■ 23^ thousand shingles, (ffl 4.50 " « 

' 23 planks, 12 ft. long, U iu. by 3 in.,» . . (S 12.50 " « 
12 sticks timber, 2D ft. long, 10 iu. by 12 in., fS) 13.G2 " " 
squired the cost of the above ? Aiu. *887.79 

' 25. A merchant buys gloves at 3s., and sells them at 4s. Gd. ; 
bat does he gain in laying out 50 £? 

26. Divide 52 into two such parts that ^ of one part BhaQ 
pial f of Ihe other. Ant. 12 and 4a 

' 87. A person being asked the time of day, answered that it 
IS between two and three o'clock, and that J of the time past 
equalled | of what it wanted of three. Required the time. 
28. There is a polo 18 ft, long, standing in such a position that 
6f Ihe part in the mud is erjual to j of the part in the water. 
4 to rV "'^ the part in the air ; how many feet are there in each 
iment? 
■..In*, Sfi, In the mud, 4Jft.in the water, and 10^ fi. in the ait. 



I 
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39. Suppose ihe water to rise so that ^ of Ihe part in die mtd 
fo equal lo i of ihe part in the water, how many feet are there ii 
Mch element P 

Ana. 3 fl. in the mud, G ft. in the water, and 9 H. ii 

30. Butter being worth 2o eents per lh„ if a of a lb. will paj 
(br ^ of a dozen eggs, bow many egj^ will be required lo pay f« 
6 lbs. of raiiina, 7 Iba. of which cost 98 cents ? - 

31. A, D, and C shared $102 between tliem, so that A bad 
tl7 more than B, and B had $20 more than C ; what had e&chf . 

ii'2. The captain of a ship at sea finds by his chronometer, ai 
12 o'clock at noon, that it is 45 m. past 8 o'cloclc in the eTeniai 
Rt London; wliat ii his longitude? 

33. When it is 10 A. M., in X, which is 44° 15' 2" W. long, 
what is the lime in Y, which is 8° 4' 40" E. long. ? 

34. When it is half past 10 o'clock, P. M., of Dec 31, 1865, ia 
Albany, N. Y., what is the time in Constantinople? (See Art. 206.) 

35. What is the exact time from Nov. 19, 1858, 18 min. of 4 
P. M., to Apr. 9, 1863, 10 min. past 2, P. M. ? 

Ana. 4yrs. 140 d. 22 h. '. 
S6. Paid Cj- cents a pound for 3200 lbs. of pork ; on the sale 
of J of it I gained $8 J ; with the money received 1 purchased 7 J 
tons of plaster 1 liow many cords of wood, of which 3 cords cost 
(22^, would be worth 1 ton of the plaster? 
*^7. If 31239 were paid for harvesting the wheat on a lot o( 
land 400 rods long, 350 rods wide, what should be paid for haiv 
Testing the oats upon a lot 500 rods long, 450 mtU wide, the co 
pf hHryesiing oats being \ a»-niuch as for harvesting wheat? 

38. A coal di'aler purchased 500 tons of coal at $7.50 per long 
ton, paid tl per ton for freighting, and sold itibr $11 by the short 
Ion; what per cent, did he gain? Am. $4i\^%. 

39. When gold sells at 59 ^ advance, how much can be bougbl 
frith $100 of good bank bills? 

40. A city collector has .8 ^ for collecting taxes ; he pays k 
i Ihe treasury $94625.64 after deducting his commis^oQ; t 

whole sum coIlecleJ ? 
Ao army of 50000 men besieged a city for three n 
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ng the first montb, h^fo were lost by sickness and desertionf 
tU the begiiiniDg of the secoud tnonth an ticcession was made (a 
their foi'ce equal to 'iXi'fo of what remikined : during the second 
month they lost 25^ of the men, and during the last month 30% 
of what then remained were lost and detailed for service else- 
vhere ; how many were left? 

42. A grocer imported 75 galls, of oil, wliich eost him t2 a 
gall, and a duty of 10^. Suppose 5 galls, to leak out, for what 
must he sell the lemainder per gall, to gain 10^ oa the money 

43. If you buy figs at the rate of 9 lbs. for %\ .50, and BeU them 
at the rale of 10 lbs. for $2, what do yon gain per cent. ? 

. 44. Pedrick & Closson sold at auction, 
^1 2 mattresses, at 316.00, which cost $13.50. 

^fe, 6 chairs, at 4.62, 3.75. 

^B 1 rocker, at 17.50, " 17-00. 

^1 1 set furniture, at 38.00, " " 42.00. 

H^ 1 .. « at 83.50, " « 62.00. 

^^^y alsn sold ou commission, at 10^, 
^K 5 chairs, at 18.00 1 table, at $8.00. 

^B 12 " at 1.70. 1 lounge, at 12.00. 

H|^ 1 bureau, at 18.00. 1 stove, at 17.00. 

^^Ffaat were their net proceeds from the above sales ? 

45 I found, on going to Rand & Tyler's dry goods store, that 
they had that morning marked up their goods I5fe i what did I 
Mve by purchasing the following goods the day before ? 
18 yds. hlk silk, at 411.12. 
13 " de laine. at .27. 
9 " cambric, at .15. 
3 •' Silesia, at .25 
1 waterproof, at 8.00. 
I 46. Paid 84 cents a gallon for a cask containing 27 galls, of 
le, lO^t, of which leaked out; if the remaindfir was sold 
n the gallon higher than it cost, what waa the gain or loss 
B money invested ? 
. Bold G sewing machines at t72 each. On two of tlistn I 
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gained 20^, on two olliera 33J56, and on the others T lost 25 %i 
what was tlie balance uF gain or loss ? 

48. Isell alolofcarrois at (il3/26per ton, and take in payment i 
a note for 2 monihs without interest, gaining 8J^ ; what did 1-1 
\pay perlou? 

\ 49. What is the interest on £73 from Oct. 21, 1858, to MaJ 
11, I860? 

fiO. What is the amount, at compound interest, of £100, from 
Apr. 1, 1860, to Jan. 1, 1663, at 5^ per anniun, interest pa^a- i 

rble Bemi-ftnnuallj ? 
6l. The interest on a note for 2 j. 10 d., at 7%, ia $141.94|( 
what is the face of the note ? 
52. In what time will $98, on interest at 7%, amoant to | 
•12S.48 ? 
53. What principal will amount to $185.50 in 3;.9m.20d., 1 

54. What would be due May 1, 1865, on a note for $1000, 
dated March 26, 1860, at 8% interest, on which 4200 were paid 
at the end of each year from the date of the note? 

65. N. T. Allen bought, June 8, 1861, 10 bales of Mtton cloth, 
14 pieces in a bale, 43 yds, in a piece, at 8 cts. per yd., for w iicS 
he gave his note on inlerest at S%. On the 4lh of Kov, 1863, ha' 
Bold 1 bale at 30 ets. a yd., and with the proceeds made part pcy- 
menl of his note. On the Sd of May, 1864, he Bold 1 bale at 40 
Cts^ and paid on his note the amount he received. On the 17lh 
of Sept., 1864, he sold the remainder ai 60 cts., and seUled the- 
note. What did he gain by his speculation ? 

56. George Rivers bouglit 1 1000 worth of government stock 
at par, bearing 7i>afB interest in U. 8. currency. At the end oT 
8 years, he converted it into five-twenty 6% bonds, interest pay-' 
■ble in gold. Gold being at a premium of lOUfc, does he gaia 
or lose by the exclinn^, a»d what%? ^n«. Gains annually 4 ^^'/o. 

57. I buy United Stales len-foriy bonda at par, interest being' 
5fo per annum, payable semi-nnnnally in gold, and gold being afr 
a premium of 150%. What rnle per cent, in currency, payabU 

,. tuinuaily, do mj proueeda equal 'i Am. 12j^^ 
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£8. A pays $1075 for United States five-twenty S% bonds. 
at a premium ot'7J%, the interest on the bonds being \aid semi- 
annuallj' in golJ. If the average premium on gold be 112^, 
does be muke more or less, and how much, llian B, wjio invested 
an equal sum-in railroad stocks. Ht 14^ below par, whi(-h paid a 
Eemi-annui^ dividend of 4^ ? Am. tl3.60 more, eeroi-annually. 

59 The city lax of Lowell Iieing j%, and the stale and county 
tax .15^ ; for wfaat sum is Samuel Lowe taxed, who pays $56.22^ 
including $1,50 poll-tax ? 

60. An agent, who purchased a lot of wheat, forwarded Ui 
bill for I368.87J. If this included his commission of 2}% on 
the purchase, what sum was paid for the wheat ? 

Gl. What is the ditTerence between the true and bank discount 
of S700, due in 90 days, where the legal rate is T^J; ? 

62. Wiile a note for GO days, for which you could get $300 at 
a bank, discount being 6^. 

63. How much would you receive from a bank. June 12,18C0, 
for a note of $820, dated April 12, I860, payable 6 months after 

G4. A bookbinder holds a bill against a publisher for work to 
Ihe amount of $G00, payable in 6 months without interest. Ho 
offers to discount 5^ of the bill for present payment. If iha 
publisher pays $300 of the debt, what will still be due ? 

^iis. S284.214-. 
The government tax on all bank dividends for 18G4 was 
A certain bank, having declared a dividend of $13000, 
paid lp the government $450, and subsequently paid the full sum 
of H5000 to the slockholdtrs. To ihis the government objected- 
"What was the error at ilie bank ? What turn should have been 
paid to ihe government? 

66. BInke Brothers & Co. purchased to order oil stocks to the 

amount of $5714.25, including their commission of Ifp ; the 

:k, the par value of which was $50 per share, was purchased 

i5^ ; how mnny shares were purchased ? Ant. 120 shares. 

17. Received from India 75 tierces of rice, invoiced at 220 Iba, 

for which I paid 3 cents a pound. A duty of J cents pci 

21 



N. 




^f ttii 

^r |K>und 

^B capilx 
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(Kiund wiu paid at the custom house, alW 5^ of the weight hiA 
deducled for tare. If the rice should net what i 
*d Bt, for what should it be soid to gain SO^ti ? 

6^. A, B, and C formed a partnership. A furnished | of ttM) 
capilAl, B ^, and C the remainder. Their gains were equal l| 
li0D of their capital. Of these C took 25^ eagles as 
Allowing a premium fur the gold of 24^^, what was 
capital, and what the gain of A and B in bank notes ? 

69. BreiJc nnd Loring traded in hides for one yeai'. Breck pi 
in $2000 at lirst ; at the end of 3 months he withdrew tTO(^ 
and at ihe end of 7 months put in JIOOO. Loring put in tl2oi 
at first, and $500 more in 4 monlhs. At the end of 6 tnonthl 
be withdrew $200. The gain for the year was #2355.75, a 
which Loring received $1000 for conducting the business, 
was the share of each ? 
/ 70, "What Ehould be the date of a note given in payment d 
the balance of the following account? 

I^, Miles Standish in ^ with P. Sl^fON. 



I 



I859.I I I 1859.1 

May 14 To balance old aec't,»960 3o! Jan. 11 ByMdse., 
Jul y Sj " M dse., I 510 QOl Sep t. "' - " ' 



" Cash, 



An3. May 5, 186{ 

71. Required Ihe cost of bricks to build the walls of a sta 
bouse 25 ft, long, 20 ft. wide, and SO ft. high, containing 2 » 
dows S ft. by 4 ft. each, and 1 door 7 ft. by 6 ft., the walU b 
2 ft. thick, and bricks $5.50 per thousand, measuring 8 in. I 
4 in. by 2 in. 

72. Required the cost of boards, at $20 per thousand feet, I 
make a box 7 ft. 10 in. long, S ft. 8 in. wide, and 2 ft. fi 
bonrds to be 1 in. thick. Ans. ti2.20j 

73. A wine merchant used the following receipt for port wit 
S5 gallons prepared cidor, worth $1.00 per g:dlon ; 5 gallonai 
wine, at $2.00 per gallon ; 5 gallons port wine, at $5.00 pep| 
Ion ; 3 gallons spirits, at tl.OO a gallon ; 3 pounds Bugi 
cenL^ per pound ; 2 ounces tincture of kino, at 6 cants ai 
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■nd 1 ounce tartaric acid, at 13 cents. Suppose llie sugar, kinn, 
and acid do not add to the bulk of the niixlui'e. and tliat the mer- 
chant selb it at $4.50 per gallon, wliat per cent, does lie gain ? 

74. If a pipe 2^ inches in diameter will fill a ci^^Iern in two 
boun,in what lime will a pipe 5 inches in diameter till the ^ame? 

75. What is the length of the edge of the lai'gesl cube that caa 
be sawed from a globe 9 inches in diameter ? 

76. The ridge-pole of a houne is 46 ft, from the ground, thb 
«ves 38 ft., the rafters on each aide of the roof being 18 ft. longj 
what is ihe width of ihc house ? 

77. Required the edge of a cubical box that will contain 121 
_ ttm es as much oa a box measuring 1 foot e.^ch way. 

V8. The pyramid of Cheops, in Egypt, is said to contaiik 
B2111000 cubic feet of masonry, and (o have been 480 feet high. 
Allowing 7000000 cubic feet, which are requii-ed to perfect its 
pyramidal form and lo fill its chambers, what ii the length of onb 
side of its base, which ia a square ? Aas. 746.2 fi.-^ 

79. How many yards of clolh | yd. wide will be required to 
cover the sides and lop of a cubical box eonlainiug 0751.269 
<:ubic inches ? 

80. What will be the cost of digging a ditch outsidu a fiqiiare 
garden containing 12.75 rods, the ditch to be 7 ft. wide and 5 ft, 
deep, at 1 cent per cubic foot ? 

81. How much would the earth taken out of thd diicli raise the 
surface of the garden ? 

^82. How many gallons in a cylindrical jai. the radios of whos* 
le is 1 liK>(, and whose altitude is 4 f\. ? 
83. What will be the thickness of a square stick of limber 
which contains 4.542098 tons (50 cu. fl. ::..:: 1 ton), the stick lieing 
100 ft. long ? 

84. Supposing ti cubic foot of snow to weigh 31 lbs., what will 
e pressure of a body of snow 9 inches deep upon a Hut roof 
5 ft. by 2."> ft. ? 

, Required the number of square feet in the surface of a 
HUrrouiiding a circular garden which is 25 yards at'i'os.~, ihe 
li b<iiig 2i ft. across. 



tu 
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8G. How roanj- gallons will the above ditch contain, it be^ 
S ft. deep ? 

87. The circular outlet to a cistern being i incbeB in diamela 
whnf must be the width of a rectangular receiving-pipe, wboN . 
df^pth ia 2 inolies, that its capacity ma^ be the Ga.me as the d 
charginf;-"pipe ? 

89. What will a pine log weigh whose length ia 18 ft., 
uring 3 ft. aerosa the larger end, and 2^ ft. across the smalla 
pine being .6 as heavy as water, which weighs 62^ lbs. to a i 
tool ? (See Art. 455.) 

89. How many cubic yards in a cellar whose side walls i 
ure, on the outside, 70 ft., and whose end walls measure 48 i 
the cellar being 10 ft. deep, and the walls S ft. thick ? 

90. Suppose there ia a globe of ice in the region of the All 
weighing 243474 Ibe. ; there being 930 oz. to a eolid foot, what i 
its diameter ? Ans. 20 1 

91. Suppose J- of the above globe of ice to melt away e 
" year, what will be the length of its diameter each i 

,; 92, An engineer planted a battery near the bank of a river 
sbell a fort upon the opposite side. To ascertain the distance 
the fort, he noted the direction of the fort fram the mortar ; tlu 
placing himself at a point eight rods higher up the i 
a line to be drawn from a point Bix feet distant from himself, 
range wirb the mortar, to be extended |}arallef with the line t 
noted till it ranged between himself and the fort. This J 
he found to be 480 feet. What was the distance of the fort ft 
the mortar ? (Page 294, Note.) Am. 2 mi 

93. Wishing to know the height of a flagstaft* which was 
feet distant, I held my cane perpendicularly so that its lower I 
was 2 ft. 4 in. in a horizontal line from my eye, and foqnd ■ 
range of the top of the staff was 85 inches from the bottom 
the cane. Required the height of the flagstaff", allowing ; 
eye to liav<i been & ft. from the ground, which was a horizoDi 
pltrne. An 
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alll> Any number may be separated into ttuo parts, one of 
which it divisible by 9, and the other of which is equal to the sum 
of ill digits. 

Illustration. Let 5864 be the number considered. 
5000 = 5 X (993 + 1) rr 5 X 999 -4 
i(00»_'(_L en — fi ^^ '9-1- 1)^6 X 



_l-j-800 = 8X 
-|J60^6X 



)99 + 5 
09 4-8 
8-1-6 



6864= (5 X 999-)-8 X99-I-6X 9)-1-(J-|-8-l-6-f-4). 

.-. 5864 is separated into two parts, the first (5 X 999 -f- 8 X 99-|-e 
X 9) being divitible by 9, and the second (5 + 8 + 6-1-4) being the 
•um of its digiU. The aame can be sboirn of any number. 

Thi' following principles are derived directly from Art. 511 : — . 

Sift, Any number is divisible by 9, if the sum of its diyits it 
ditisihle by 9. 

•E13. If any number is divided by 9, tbe remainder is equal 
to the remainder when the sum of its digits is divided by 9. 

S14. Feoof op Multifli cation bt casting out th» 
9's. (See Art. 50.) 

XtFLTIPLICATTOS. Puchif. 

326 3 + 2 + 6 = 9+2 

42 4 + 2 =_6 

652 12. 1 +2 = 3, remainder. 

13Q4 1 + 3 + 6+ 2 — 12 — 9 + 3, remainder. 

13692 These remainderB being equal, the work ii 

{ffobably correct 

t32fl 



326 = 324-1-2 
42= 36-f-e 
324 X 6 + 2 X 6 
324X36 + 2X36 



Weseparalelhem 
tiplicand and niuldplic 
each into two parts, 
first part being clivUibfa 
by 9, and llie i 
part being the exc 
9'8. Multiplying 
numbprs thus separ^ 



824 X 36 + 324 X 6 + 2 X 36 -|- 2 X 

ted, we obtain four terms for a product, the first three of which 
divisible by 9, and the laat is ihc product of the two excesses. ' 
entire product divided by 9 must, therefore, leave the same remainder 
Bi the product of the excesses in the multiplicand and multiptitf 
divided by 9. 



SIS. Proof of Division bt casting 
(See Art. G2.) 



THE 9'f 



Divisioit. 

75)3929(52 



7-f-5=12^0+3 
6 + 2= 7_ 

21 2 + 1: 
3929—29 = 3000, 3, remaindea 
These remainders being equal, the work i* pi 
ably correct. 



The dividend, minus the remainder, equals the product of the divS 
lOr and integral port of the quotient i therefore, if we divide the dilP 
dend, minus the remainder, by 9, the remainder thus obtained mufi 
be the same as that which results from dividing tlic product of tht 
excess of 9'8 in the divisor and the integral part of the quotient by 9. 



CONTRACTIONS IN MULTIPLICATION AND DIVISION. 

Arithmetical operfltions may sometimes be shoriened maW 
rially by the uae of contractions in Multiplication and Division 
A few have been suggested in Articles 52, 53, nod 64. 
(tdditional contractions are here given, which pupils are oautipM 
against using until they are sa familiar with tlie common o 
V /o maie no mtstaket. 



_ ttaoiuonai 
^^^ against ut 
^K_vto mail 




ffl6. To Mtra,TrPLT BT 9, 99, 999, 4c. 
f being one less UiaD JO, 99 one leei than 100, and 999 one 
s (ban 1000, Sec, 
To mnUiply by any number whoi« terms are all 9*3 ; Annex 
at many zeros to the tnr^iplicand as there are 9'« in the miUtiplier, 
and from ihtd product gubtracl the muUipUcand; thus, 27 X 99 
= 2700—27 = 2673. 

Examples. 

1. 36 X 99 = ? 14. 36841 X 9999 ? 

2. 264 X 999 := ? 5. 7 X 9999999 = ? 

3. 58 X 9999 ="! | 6. 245 X 999999 = ? 

7. 241 X 098 = ? (241 X 998 = 241 X 1000 — 241 X 2.) 

An*. 240518. 

8. 356 X 9995 = ? | 9- 54932 X 999997 = ? 

ff|7. To M01.TIF1.T BT A COMFOsiTE Ndmber, i. e., bt X 
Number that la itself the Frodlct of two .or mors 

NUHBERS. 

Separate the multiplier into convenient factors, multipfy Ike 
multiplicand by one of the faelort, and that prodtict by another 
factor, and so on, till all the factors are tmployed ; the last prod* 
vet it the true antwer ; thus, 4l X 25 = 41 X 5 X 5. 

Examples. 

1. Multiply 368 by 72; by 36. 

2. Multiply 4079 by 81; by 48. 

3. Multiply 2145 by 108; by 144, 

4. Multiply 50411 by 55 ; by 150. 



To MCLTIPLT BT Al.IQUOT PARTB OP 10, 100, 

1000, iic. 



c 

Wmailiply by 10, 100, 1000, SfC, at the case may require, nr.rf 
jKm find the required part ; thus, to multiply by 5, miilriply by 
10, and divide the product by 2 ; to multiply by 25, multiply by 



100, and diricle by 4 ; by 125, ipuUipIy by 1000, and divide I 
8; by 33i, muliiply by 100, and divide by 3 ; by 16^, multipljri 
by 100, aud divide by G ; by 12^, multiply by 100, and dividtl 
l.y a 

Examples. 
. 8743008 X 5 = wb.it? I 4. 875402 X H = what? 
. 8003478 X 25 zrwhat? 5. 10M80G X 16| = what?'| 

. 786342 X 12i=what? I 6. 543297 X 125 = T-h8t? 

•S19. To Divide by a Composite Number. 
III. Ex. Divide 390 by 15. 

OpEKATiiis. '-To divide by a composite namber ; Sepa 

3 ) 390 rate the divisor into convetuent /actors, dividt 

5 ) 1 30 by nv.e factor, and the quotient thus obtrdned bf 

2G, Ani. at'otker factor, and so on tiUail the factors an 

4»^loyed. The last tfuolient is the anwwer required. 



Examples. 



1. Divide 24381*4 by 32. 
i. Divide 39726 by 18. 



3. 8954^-121 =wh 

4. 49176^72 =wh 

■: Tbde Remaisdeo. 



III. Ex. Divide 83248 by 84, 

upERATiii:!. In thia enample' 

dera after the t 



3 ) 8^242 r™. 
4)27747 1. 
7y"C936 3. 3X 3 = 
"T90 6. 6X12 = 

True remainder, 82 



i-eral diviaioiM 
The first remainder is of the M 
dcunniinatiun Bathe first dividend 
or units. The second lemms 
is of the same denomination ai 
Becond dividend, or 3'h. 3 thrn 
C=9 units. The third remainder is of the same denomination as th 
third dividend or 12's. 6 twelves = 72 uiiila. The entire remaind* 
Gijiiabi the lum of these several remainders, or 1 -J-9-|-T2:=^89 
Hxnce, 

To flnd the Inia remainder : Commence fith the rematniH 

rfsutting from the second divislov, and mtiltiiily each partial »* 

intler bi/ all the preceding divisors except the one whtck jad 

1 ^^ remainder, and add tlw «um oj Oxe y"^^''^*** '^« remain 

'ting from the Jirrt diuitwrv. 



AFPENDIl. S29 

Ekahples. 

r L 86543--^ 117 = what? I 4. 32947 -i- 132 = what? 
[ 2. 234567 -r 321 — what? 5. 927fi38 -^ 2800 = what? 

I 3. 359702 -rlS7 = what? | 6. 73G2851 -^ 093 = what? 

To Divide by Aliquot Farts of 10, 100, 1000, Ad 

I To divide by 5, diviJe by 10, and muUiply the quotient by 2; 
""i divide by 25, divide by 100, and multiply by 4; by 125, 
'divide by 1000, and multiply by 8 ; by 33^, divide by 100, and 
multiply by 3 ; by ICg, divide by 100, and muhiply by 6 ; by 
166f, divide by 1000, and multiply by 6, &c. 



\ 



EXA-llPLES. 

1. 9870-^25 = ? [ 4. 4328724-12^ = 

2, 34343 -^ 12o r3 ? 5. 687904 -^ 230 = 
S. 87096-^16S — ? 1 6. 110743-^1062 



IfODES OF ESTIMATINO THE TIME BETWEEN TWO DATES. 

■S92. The mode adopted in this book for estimating the lime 

between two dates, when interest is computed in months and 

drys, is in common use among business men, and ia the one most 

consistent with the ordinary method of computing interest at 30 

days to the month. 

^K jS33. Another mode of estimating the time between two 

^bttes, is to find tlie number of ektibg calendar months, and count 

^■be remaining days. 

^B,fi34> A third mode of finding the lime belween two dates, 
^^■[iBists in counting the exact days from one date to the other. 

By the first of these modes, if a note for montlin, which matures* 
Feb. ICth, 1865, were diHcouiited at a bank the 11th of Decerabei 
previous, the time would be estimated ut 1 doy less than tvo months; 

^^^, 1 month and 29 days. 

^ET By the second mode, it would be estimated at 1 month aad 30 day^ 

^^F«i, 3 months. 

^^b ■ A note is i^ tomU,vaeii^unL\!t\i«u»tiiHi>&!Ui. 



^ 
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By the third mode, it would ba esUmttlcd at 61 days, or 2 m 
and I day. 

Id the above, and in oil rimilar cases, the second of these method! 
will give more time than the first, and the third will give more 
than the &rst or second. 

If, however, the above note matured March 10, and were discouDlfi 
Jan. II, whilst the time by the firit mode would be 1 day lets than t 
months, — viz., 1 month, 29 days, — by the second mode it would bl 
1 month, 27 dayx, and by the third mode, 5S days, ct 1 month, S8 
days. In this case, the third mode gives less time than the f^st, 
the second, less time than the third or firaL These differences ariM 
from the difference in Ihe length of the calendar months ; and, since « 
majority of the months have 31 days, the second and third modes viU, 
on the whole, give more time than the first, and the third more 
than the first or second. 

To avoid these irregularities, it is customary to make notes, runniif 
for short times, payable in 30, 60, or 90 days, instead of 1, 2, or I 
months. 

r.'i)TE 1. — By custom, nl the bnnlis, a note which is pven for monM 
matures on the clay correBponding with its date : if the month in whidi 
it matures has no corresponding day, it matures on the last day of Ihi 
month. Thus, four notes dated severally the 281h. 2Bth, SOth. and 31d' 
of Dec, 1864, and given for two months, all mature Feb. 28, with f 
March 3 ; while one dated Feb. 28 would mature April 28 and May 

Note 3, — A nnte falling due on the Sabbnth, or on n legal holidsy, 
must be paid on the business day neict preceding. Thus, when « boKdiy 
occurs nn Monday, notes maturing that day must be paid on the pre- 
vious Saturday. 

To Compute Interest fob Exact Dats. 

S3*S. The interest for days is cali^ulated, in some of tlW. 
(Jnited States, in Great Britain, and by the United States goT- 
emment, at 305 tJays to the year; I day's interest being conoid- 
*red jJb of a year's interest By the ordinary method it it 
calculated at SCO days to the year; this gives a year's inleietti 
for a IS! of a year, which ia ^, or tKj too much. Hence, 

To obtain the true interest for days : Subtract from the iiUeni.' 
tH»fthe ordinary method, ^ of itself. 
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A TABLE 
Saowrao tue Number of Dats 



E»i»< 


TO THE SAME DAY OF 


F«" 


Imn. [ F.I.. 


M^. 1 Apr. 


M«.. 


joi»i.;juu. .Am. 


B,pt. 


OCL 


»«. 


D» 


Jnnuar}-, 


365 U 


59 


90 






181 1212 


243 


273 


304 


33-» 






Pebruary, 


334 1365 


2S 


59 


89 


120 1 150 


161 


212 


242 


273 


3ft* 


March, 


306 337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


27» 


April, 


2-S 1 306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May. 


245 276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June, 


214 245 


273 


304 


334 


365 


30 


61 


.92 


122 


153 


183 


July, 


184 215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


August. 


153 184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September 


122 153 


181 


312 


242 


273 


303 


334 


365 


30 


61 


91 


October, 


92 123 151 


182 


212 


243 


273 304 


335 


365 


31 


61 


November, 


61 92,120 


151 


181 


212 242 '273 


304 


334 


365 


30 


December, 


31 621 90 


121 


151 


182 212.543 


274 


304 


333 


36S 



— In leap yenra, if the last day of February is included in tin 
■ day muit be added to the uumbei obtained from the table. 



MEASUREMEXT OF LinHBER. 



r 

^p SS6* The contents of boards, and of hewn and round timber, 
irhether they are of uniform dimensions throughout or taper reg- 
ularly, may be found by rules explained in Mensuration. The 
following additional directions for finding their contents may bo 

^.serviceable ; — 

^■' Board Measure. 

^g S37( If a. board be 1 inch or less in thickness, its contents 
are found h^ viuhiplying its length by Us mean breadth. The 
moan breadth of a board tapering regularly is half the sum of the 
breadth of it* two eads. If it ia irregular in ehape, (A* neera^e of 
a number of mtasurements at equtd distances mast be used as the 
I breadth. It the board is more than 1 inch thick, thi 
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APPENDIX. 



iquart contents in fiet must he multiplied by the thichvea ui 
inehei. Thus, a board whose length is 7 feet, mean breadth 9 
feet, and Uiickaess ^ inch, coniuins 14 feet, boai'd ineasi 
but a board whose length and breadth are the same as given 
aboTe, and whose thickness is 2 inches, contains 28 feet, boaifr 
measure. 

Examples. 

1. Required the contents of a board 10 fl. long and 1 in. thic^, 
which is 2 fl. wide at one end, and 1 ft. 6 in. wide at the other. \ 

2. Bequired the contents of a board 14 (t. long, j in. iliick, and 
measuring at the ends 2 fl. 3 in. and 1 fl. 9 in. respectively. 

S. Required the contents of a board 16 fl. long and 1^ in. tfaic^ 
whose mean breadth is 2 fl. 9 in. 

MEASUREMENT OP TIMEER. 

SSSi The contents of timber are oflca estimated in board 
measure, and are found iy muUiplying the product of the ^pfd^ 
and mean breadth eTpressed in feet, h) the mean depth expre. 
in inches. If estimated in cubic measure, the product of (Sr 
Ungth, mean breadth, and mean depth, expressed in the talM. 
diimnsions, must be found. 

Examples. 

1. Required the contents of a piece of joist 20 fl. long, whose' 
mean breadth is 4 inches, and mean depth 3 inches, board i 
nre. 

2. Give the contents in cubic measure. 

3. How many feet, bo&rd measure, in a stick of timber 15 & 
long, the breadth at the ends being 6 in. and 4 in., and the depth 
at the ends 4 in. and 2^ in. respectively ? 

S>39* The contents of round timber may be obtained by at 
eertaining its mean diameter, and from that, as a basis, estimating, 
its contents as if it were a cylinder, or by squaring J of the 
girl, and multiplying the square by twice the length. 

, How many cubic feet in a stick of round limber, v 

(ll^irt is 8 ft,, and w^iosa \evia-V\a \'4 ^.'^ 
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MISCELLANEOUS. 



Shingling, and oilier plain work, as flooring and par* 
hcioning, are generally estimated by the square of 100 feet. lOOQ 
shingles are allowed !'or a square. 

•S31, Fainting is measured by the square yard. 

sua. Flastering is measured by the square foot, square 
yard, or square of 100 ft. 

■S33. Glazing is measured by the square foot, including 
the sash. 

•S34. Paving is measured by the squara foot, or square 

5SS. Bricklaying is generally estimated by the thousand 
bricks ; sometimes it is estimated by the square yard, square rod, 
or square (of 100 ft.), allowing 1 J bricks, or 12 in. in thickness. 

A great vai'iety of methods for measuring prevail. Some 
workmen make no allowance for doors and windows, others make 
allowance of half the space occupied by doors and windows, and 
others still estimate the exact amount of material and labor em- 
ployed. Measurements are taken on the outside of walls, no 
allowance being made for corners. In estimating the number of 
bricks used, an allowance of one tenth of the solid contents U 
made for mortar. 

GAUGING. 

S36> Gauging is the process of finding the capacity of 
tasks, or other vessels, in gallons or bushels. 

S37. To find the capacity of a cask or barrel : 

Add die iquarei of the head diameter, of the bung diameter, and 
of twice the middle diameter. Multiply the sum thus obtained by 
,0005667 fi'mei the length,attdtheresullwillbethecontenlt ingaUont, 

Note. — The middle diamotcr ia the diameter of the section midway 
between the bung and ihc head. Tho dimeasioDs used in the above nila 
ehould be expressed in inchcB, 

t. Find the capacity, in gallons, of a cask whose length ia 
40 inches, the head diameter 25 inches, the bung diameter 32 
inebM, and the middle diameter 23 \uc\i«k An*. Wl&'i)^ ^£&.^ 
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New UAMPaniiiP, TIcle for Annoal Intehest tv 
Partial Patments. 
t»38, WTien notes are given upon " annual interest " (Jj4 
277), and partial payments are made during the year, in$te;id 
of following ibe United States rule (Art. 274), wLich makes i 
new principal at the time of eaeh payment, — 

1. Compute annual interest npon the principal to ike end ofthejirit 
year in which any payments are made ; also compute interest upon tin 
payment or payments Jrom Ike time tkey are made to the end of thi 
year. 

2. Apply the amount of such payment or payments, first to eaned 
any interest that may hace accrued upon the yearly interests, then ta 
cancel the yearly interests themselves, and then towards the payment 
of the principal. 

3. PraceeAin the same nay with sveceeding payments. 

4. ^, at Ike time of any paymejit, no interest is due except what it 
aecTuing during the year, and the payment or payments art lest that 
the interest du« al the end of the year, deduct such paymeiit or pat/' 
metUs at the end of the year, vjilhual interest added. 

NoTB. No interest should be oomputed beyond the time of EcttlemenL 

<S30. Examples. 
1. A note for 35-2500, dated Oct. 1, 18G0, was given on demau^ 
vith interest payable annually at 6 ^. 

f June 1, 1862, $500,00, 
Endorsements, i March 17, 1863, 87.94. 
( Dec. 1, 1865, lOOO.Oa 
What was due April 1, 1867 ? 

OPEKiTlOS. 

Peincipal, $2500.00 Oct 1, 1880. 

YftarW S '"'"*^*' ^^'^■*' lo Oct 1,1881. 

""' J interest. 150.00 to Oct. 1. 1862. 

Kimple interest on ^ „^ ( from Oct. 1, 1S6L 

JlfiO.OO, i ?:™ J to Oct I. MX 

Amount. 2809.00 OcL 1, 1862. 

pRyment, 600.00 June 1, 1862. 

Interest, 10.00 to OcL 1, 1862. 

Amount of pajmenl, SIO.OO 

L2^BU.-CIP1L( 3286.00 Oct 1, 1862. 



8Ml 



Peincipal bro'l forw'd 



P^'^ent, 


137.04 
87.04 


497.65 


to Oct. I, 1B63. 
Morcli 17, 1863, 


Gaknce yearly int.. 
Simple interest, 

f in t erect, 
ITenrlj- < intercBt, 

( interest, 
j|13T.94 at Bimple int 
1 


50.00 
9.00 
137.04 
137.94 
137.04 

24.83 


due Oct. 1. 1663. 

to O.-t. 1, 18G6. 

to 0-1. 1, 1804. 

to Oct. 1, 18G5. 

to Oct. 1, 1866. 

for3yrs.-f-l jT. = 3yTfc 


Amounl. 
Pajineni, 

Interest, 


1000.00 
50.00 


2796.65 


Dec 1, 1865. 
to Oct 1, 1866. 


Amount of payment 




1050.00 




Principal, 
Interest, 




1746.65 
62.40 


Oct. 1, 1866. 

to April 1, 1S67. 


Balance due, 




1799.05 


Aj>s. $1799.05- 



I - 2. A note for $4200, ^Ven May 27; 1862, was payable on 
.demand, with interest at 6 ^ annually; what was due on the 
note May 27, 1867, the following paymenis having been made: 
• P=™»nt. S Aug. 9, 1865, $50.72. 

raymenis, j j^^_ 27, I8(i7, 3000.00. Atu. $2500.48. 

3. A note given for $5000, on demand, at 6 % annual interest 

dated January 1, 1860, and endoriied as follows: 

July 1, 1860, $oO. July 1, 1865, $500. 

" 1, 1861, 600. ■' 1, 1866, 2500. 

What remained due after the last payment was made ? Ajis. $3S30.6fi. 



340. To CouPOTi 



AT 7-A 5 



Multiply the principal hy twice the number 0/ days, and point 
t0 four places if the principal contains only dollars, tix plaea 
{^ it contains cents. 

Examples. 
1. What ia the simple interest of $100 for 12 days, at 7^^ % ' 
Avs. $.24 
t. Wbftt is the simple interest of $300 for 9 days, pi 7^ ^<p ? 
^7ts. $.54 
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THE METRIC SYSTEM. 



THE METRIC SYSTEM OF WEIGHTS AND 
MEASURES. 



Note. —The Metric Systum of weights and measures was first adopted 
In Franc<t in 17do. A length lupposPd to be one ten milliootli of a 
qtindrant. or one forty milliuntli of a, circu inference of the eartli meni- 
urcd over the poles, was taken aa a provisional measitre for the 'bate of 
Ihe lystcm ; this length was called a Mbteh. 

In order to ascertain more accurately the length of a quadrant, new 
measureuM-nts of (he earth were EUbscqucntly instituted und^r the i^rec- 
lion of eminent mBlhematicians, who measured Ilie arc of a meridian 
between the parallels of Dunkirk and Barcelona. From their moaiure- 
ments, the length of the meter now in use was determined. This lengtll 
WW adopted as Ihe base of the system, in 1790, The use of the tnelrie 
system was not, however, legally enforced, to the cKclusion of any other 
system, until January 1, 1340. 

In Spain, Portujal, and Bulgium, this system is also used exclusively, 
while in unny other countries it i^ adopted wholly or in pnrt. Amonf 
these are UoUand, Itiily, Greece, Austria, Swilzerland, and Poland, in 
Europe, and Mexico, Chili, Venezuela, Brazil, Ecuador, Gualemali, 
San Salvador, and the Argentina Republic, on this continent. 

Movements are also being made to adopt it in England, Germany, 
Sweden, and Norway. Its use in the United Slates was legaliKed liy an 
set of Congress, passed in July, 16GG. 

Notwithstanding so much lias been done to make the meter exadlj 
•na ten millionth of a quadrant, it is now iliongbt to be too sliort by ■ 
small fraction, which is, however, less tlian one eight tfaonaandtli of i^ 
«e1f. The length of the meter is nearly 30.3TO:U English inches, or 
S9.3G8G United States inches ; but for ordinary purposes, may be can- 
tidered 39.37 inches. 

, Tli6 Metric System is so called from tlic Meter, which 
I it tlie biLsa of ftU the wciglits and measures wliicli it employs, 

Tiie Meter h llie prim.iry unit of length, and equals about 
|.$9.37 iudica, or nearly 3 !t. ^ in. 

Upon llie Meier arc bused ibe foUowinj primary uuils : thfl 

vfiquare Meter, llieuait of measuro for small surfaces ; the Ai«, 

a uuil of land measure ; the Cubic Meter, or Store, the unit 

t^f volume ; the Idter, the unit of capiiciiy ; and tlic Gram, the 

ofweigt.. 

'rom tlicao primary units the higher «od lower onlera of 
are derived decimally. 
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MEASURES OF LENGTH. 



SS7 



•I4S. The names of tlie higher orders of units ara formed by 
prefixing to the name of the primary unit the following, from 
the Greek numerals ; — 

Deka (10), Hecto (100), Kilo (1000), Myria (10000). 
The names of the lower orders of unita are formed by pre- 
'flxiog to the name of the primary unit the following, from th« 
Latin numerala ; — 

Decl (lOtli), Centi (lOOih), wiin (lOOOth), 
Consequently, the word dekameler signifies ten meters ; deha- 
Kter, ten liters ; htctomi^ter, one hundred meters ; hectogram, 
Imndred grivmit ; hllomeler, one thousand meters ; myria- 
thousand meters, etc. 
So, also, the word decimeter signifies the tenth part of a 
; cendgram, the hundredth part of a gram ; viiltiliter, ttiQ 
thousandth part of a liter, etc. , 



MEASUKES OF LENGTH. 



NoTF.. — In t.\ai table, and in those which fallow, 
ary unit ia d^iaigimted by capLlals, and the nam 
ills by itaiica, 

S43. Table. 



he name of the pri- ^ 
I of other importanl 



mT/imeier* ("™) ^ 1 centimeter, marked (™). 

; 1 decimeter, " 

: 1 METlSIt, " 

: 1 dekameter, " 

: 1 hectometer, " 

: 1 hllomMer, " 

; 1 myriameter, " (tvi™i\ 



10 , 
10 c 

10 dee'i meters 

10 U&TKttS 

10 dck'ameters 
10 hec'tometcrs 
10 kii'omctcrs 



Exercises. 

1. How many meters equal 1 dekameter? 1 hectometer? 
kilometer? 1 myriameter? 

2. How many dukameters eqiial 1 hectometer? 1 kilometer? 

3. 1 meter equals liow many decimeters ? Low many centi* 
•tars? how many miilimelers? 

22 
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•»■*■*. JiiB ouier aiagiKm in uw 


t " 


margiu represents a measure 4 iache« 




_ 


'- 


iu length ; ibe inner diagram represeoft 




— 


\— 






- 




in length. 








Tliese diagrams will enable the pnpil 




„ 


i 


to compare the units of length of llu 




- 


X 






~ 


= " 


Note I. — The new five-cent piece (of 186^ 












_ 


= „ 


^ Note 2.-26 miUimeteri, or 21 centinieteni 




— 




p nearly equal 1 inch. 




i«— 


r 1 


S Note 3. — 5 meters are nearly equal to I rod 








E Note i.~ 1 kilometer is a little les< Ihsn | 




^ 


- 1 


O of a mUe. 




— 


S Note 6. — I m}-riameter is a little more thtf 




_i 


= "' 


° 6i miles. 




- 


" 


Although the meter is generally cMf 




~ 


1 „ 


sidcred Ibe imit of length, jet in esd 









= _ 


mating great dJBtances, na the length o^ 








a road, of a river, llie distance betweej 




— 


j — » 


two cities, etc., the kilometer is regardeJ 




~ 


= " 


as the unit ; thua, the length of ihe Ohil 




- 


1 — - 


River ia 1528 kilomeleis, the dislanoi 




— 


|_ 


from Troy to New York is 2C7 kfl* 




H 


g 


meters. 




a^S. The ma 


nner of writing the different orders of unitP 


ftf length 18 illustrated by the following ■ 


-^ 


,.'^ "■ Table. ■ 




1 fc 1 ^ i i i 1 


i 1 i s g 1 1 i 1 
■£. 1 1 1 i 1 1 a M 


•^■^^Qs^^i^ _^m 


m ■ ^^^M 



UEASUREB OF LENGTH. HZQ 

In writing numbers by the metric eystem, the decimal poiol 
k usuallj placed at the right of the iigiire denoting the primary 
Snit ; thus, ihe number 5 meters, 9 decimeters, is written S.!)"', 
a writing a niimbcr any intermediate orders of units are 
ig, their places should be supplied by zeros ; thus, 1 deka- 
2 millimeters, is written lO.OOS"". 

£XEBCISE3. 

Write the following in figures : — 

1. Three dekamelers, four meters. Am. 34°. 

2. Seven hectometers, three meters. Am, 703"", 

3. Three hectometers, oae dekameter, five meters. 

4. Three kilometers, two heclometers, seven meters, 

5. Niue myriameters, five hectometers. 

6. Two meters, four decimelerH. -4ns. 2.4°. 

7. Two meters, two centimeters, four raillimelers. 

8. Five dekameters, two decimeters, eight centimeters. 

546. When numbers are expressed by figures, the part of the 
[pression at the left of the decimal poiut is usually read in tha 
luominalion of the primary unit ; the part at the right of tha 
imal poiut may be read either us n, decimal part of the unit, 
r m the deuominatiou indicated by the place of the last figure. 
Ihus, in reading the expression 34.G2'", we may say either 34 
pd 62 huudiedths meters, or 34 meters aad C2 centimeters. 

Exercises. 
Bead the following, giving tha name of eacli order of units : — 

1. 23™. 2. 25.1"'. 3. 321.05"'. 4. TIST.OOS". 
5. Head tlio above in the decominntion of tlie units as indi- 
cated by the abbreviation "■. 

Itead the same, giving c&ch decimal part the denomination 
Indicated by the place of the last figure. 

Since t!io metric system is n decimal system, a number 
Lpressed in units of one order may bo reduced to units of 
lolher order by multiplying or dividing by ten, or some powef 
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I of tea. If the Dumber ia written ia figures, it is oalj 
■ary to remove tlie deeiinui point to tlie right of the figora 

I indic:atiug tlie required order, aud give Iho expression its proper 
abbreviation ; thus, 50.36'" may lio reduced to 5.030'^'"'", .5300'™, 
,05936'^, .O0o936'»J^"', oOa.C'^''", 5930.'^'", oBSGO.""". 

S^7. !EXAMFI.EB. 

. Express 5.24 meters its centimeters. 
2. Express 37. 2 meters as kilometers. 
S. ExpreES 12 hectometers as meters. 
. Express 25 luillimeterB as meters. 
5. lu 518 meters how many decimeti 
meters? Low many millimeters? 

6,. In 3G87 metres how many dekameters? hi 
tometers ? Low many kilometers? 

, Express in meters llie following, and add them 
. centimeters, 27 dekiimeters, .075 kilometers. Ans. 3< 

8, Express in kilometers the following, and add iliem: 2400 
^ meters, SOD dekametcrs, .70 myriametera. Ans. la.S'™. 

9, If 7.08 kilometers are taken Irom 42 kilometers, hoi 
many meters will remainV Ans. 34,920". 

10, The distance round a certain paik is 2.58 kilometers: 
how many meters will a man go who rides around it b'ix times? 



Ans. .0372*™. 

An3. 1200". 

Am. .025' 

? how many centi- 



many Leo- 
4075 



11. A schoolboy walked 
12 minutes ; how many me 



third around the above park 
did he walk in 1 minute? 

Ans. 71.06"+. 
12. The latitude of Chicago is 42° N. ; how many kilometers 
a it from Chicago to the equator? Ann. 4C66.66'"-|-. 

MEASURES OF SUHFACE. 

S48i In (he measurement of small surfaces the Sqnsr* 
Ueter is the primary unit. 

Each side of a square meter is 10 dcpimetera in length, ani 
:e a suuare meter conlains 10 X 10, =z 100, aquare 
>tde of a square decimeter is 10 



MEASURES OF SURFACE. 841 

ngth, nnd heace a squtire decimeter coutuius 10 X 10| ^= 100, 
[narc cenlimelurs, elK. TIiiib IL iimy bo seen lliitt wliilc meaS' 
:e3 of IjD^'tliinL-reaai! nod decrease by a scalu ol'ieus, measurea 
^ eorfaCQ increase aad UecreusH by » ecitle of Imndrcds. 
SiucQ lliQ YiUues of units of aurtace lucrease und decrease by 
Bcalo of Lundreda, it iii necessary, iu wriliug nunibera denotiug 
aces, to allow tn o places for aq. decimeters, two for sq. centi- 
srs, ntid two for eq. millimeters : tliufi, 
i aq. meters, 8 aq. decimeters, are written 4.08**"'. 
In what places at the right of the decimal point are sq. deci- 
ters ■^vritlen? sq. eoutimetera? sq. millimeters? 

ExAUPLES. 

,. Express the following numbers in aq. meters and add tlieiii s 
sq. decimeters, 87 aq. meters, 2G aq. centimeters, 5-9 sq. 
Am. 9i.^2G'>'". 

2, How many sq. meters arc there in a rectangular court 
meters long and 22 meters wide? Ans. 110"'"'. 

3. What is the cost of polishing the surface of a reclangulflr 
_ «ce of lourble 2 meleis 8 deciiiietera long, and 1 meter 2 
decimeters wide, at $2,50 per sq. meter? Ans. 88.40. ^ 

S4:9, We have seen that the meter and its subdivisions are 
small Burfacca ; but to measure surfaces of great 
exteiit, as afield, a township, etc., the Are is llie primary unit. 

The Are is a square wliose side is 10 meters and wiioae 
■orface contains 100 square meters. 

In land measure, centares, ares, and hectares only are used. 

Note. — The are eqaak IIB.6 square yBT^B, nenrJy * square toda, (W 
«Aout ^ of an acre. The hectaru equals about 2^ acres. ' 

100 cen'tarea (") ^ 1 are, marked ("). 
100 AKiiS =^ 1 hectare " (**). 

950. The following table shows the method of writing 
imhers ia land measure, also the relation of the units to the 
^uare meter and ila subdivisions. 
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1 1. OIOIOIOI 
Examples. 
q)res3 the fullowiug in ares and add them : 1.3 hectares, 
155.5 ares, 43 hcclares, 26 cenlares. Ails. 4385. 

2. Mr. Jenka owned 25 lieclarea, 32 ares, IG cenlares of 
land, and anerwardgi bought 36 hectares, 5 ares, 
how many area did he then havo? -An 

3. A had 6 hectares, 7 arcs, 9 centares of land, 
of it at $54 an are ; bow uiaiiy dollars did he reci 
Ls sold ? At, 



6137.24". 
ad eold ^ 
e for whst 

$5060.02, 

MEASURES OF VOLUME. 

5Sl, In the measurement of solids, tbo Cubio Metflr in 
the primary unil 

Each edge of a cubic meter is 10 decimeters in length, and 
hence a cubic meter contains 10 X 10 X 10, = 1000, cubia 
docimelcrs. Each edge of a cubic decimeter is 10 
in length, and hence a cubic decimeter contains 10 X 10 X 10» 
= 1000, cubic centimeters, etc. 

Tlius it may be seen that while measures of length incT«t 
and derrcase by a scale of tens, measures of volume Inc 
and decrease by a scale of thoiiaands. Hence, in writing 
bers denoting volume, three places must Ire allowed for en. 
meters, threo for 

In what places at the right of the dacimal point are cu. dee'h 
meters written? en. centimeters? cu. millimeters? 



Examples. 
. Express the following numbers in i 
58.5 cubic meters, 1.7 decimeters. 



Am. 58.5017"' 



, MEASURES OF VOLUME. 



^K 2. How many cu. meters in a cube whose edge is 2.7 meters? 

^^ 5. How many cubic meters of air will a room contain whoae 

'. length is 5.2 meters, whose breadth is i meters, and whose 

\height ia 35 decimeters? Ana. 7'2.8'^""'. 

'^ S53. For measuring firewood, stone, etc., tie Stere is Uis 

primary unit. Dekasteres and ilecidteres are also used. 

The stere is a cubic meter, or 1.308 cubic j'ards, and ia a 

f,le more than j of a cord. 
Tab... 
10 dec isleres ("') :^ 1 stere, marked ("). 
10 STERKS =; 1 dekftslere " ^-i-i"^. 

The method of writing numbers in wood measure is the samo 
that or writing numbers in measures of length. (Ai'L 5ib.) 
Examples. 

1. How many steres will a pile of wood contain that ia 1 
meter long, 1 meter wide, and 1 meter high? 2 meters high? 

2. Wbat part of a stere will a pile of wood contain that is 1 
meter long, 1 meter wide, and 1 decimeter high ? 

3. How many steres in a pile of stone (hat is 1 meter wide, 
8.24 meters long, and 4 decimeters high? Ans. 3.20t>', 

4. What must be the heiglit of a pile of wood 2.5 meters 
long and 1 meter wide, to contain a stere? Ans. i""'", 

MEASURES OF CAPACITY. ' ' 

SSSt In measuring liquids, as milk, and dry articles, as 
beans, barley, and salt, the Iiiter is the primary unit. 



The Liter is 1 cubic 


decime 


er, and co 


tains 


.908 of a 


dry measure, or 1.0567 


quarts liquid measure. 






Ta 


8LE. 






M 10 mil'liliters (■" 


) = 1 


centiUter, 


marked ("). 


^1 10 cen'tiliters 


— ] 


deciliter, 


" 


(^). 


■ 10 dec'iliters 


^ ] 


LrrER, 


" 


(')■ 


^K 10 I.'fTRBS 


= ] 


dekaliter, 


" 


{"'^) 


^» 10 dek'alilers 


= 1 


hecloliler, 


" 


n- 


^V 10 hec'toliters 


^' 


kiloliter, 




("). 


^^^^^^^^^^^1 


^^1 
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NoTB 1. — A kiloliter hfW Ihe wme cnpacily «a astere, or ca. mela. 
NuTB 2. — A lici-toUter cquaU nljuut 'J J tiuihvb. 
Numbers tleooiing capncity are writieu iu the Eame manae) 
I uuiuliers deuotiug leugtii. (Arl. 545.) 

EXA11FI.ES. 

1. Express the followiog numbers as liters aad ftdd Ihem: 
458 temilitera, 82 dekulitera, 765 millililers. Ans. 825.345i. 

2. From a vessel cDQtaiiiiD;r 1 hectoliter of oil were drawn 
'.0 liters, (J cenlililers ; how mauy liters rcraaiced ? Am. 74.94'. 

How mauy liters of wlieiit can he put into n bin thai is 2 
nulers long, 1.3 meters wide, and 1.5 melera high ? Am. SOOff. 
What must be Ihe length of ti bin that is 1^ meters wida 
ind 1 meier high, to coalaiu 4000 liters of grain? Am. 2.5". 

MEASURES OF WEtGHT. 
SS4> The Gram is the primary nnit of weight.^ ' 
The Gram is the weight, in a vacuum, of a cubic centimeter 

distillcil water at the temperature when it is most dense, 
■which is at 39^° Fahrenheit. 

Note 1. — The gram oquals 15.43! graina. 

Note 2, — The new fivc-ccnC piece (of 1866) wdgha S grams. 





Table. 




10 mil'ligrams ("« 


) = 1 centigram, 


marked («^*). 


10 ccn'tigrama 


= 1 decigram, 


" (-.). 


10 deu'igrams 


= 1 GRAM, 


" (')■ 


10 GRAMS 


^ 1 dekagram. 


" (""")■ 


10 dek'ngrams 


= 1 heclogram, 


" (">• ^. 


10 hec'tojrams 


=^ 1 KILCHSBAM, 


" (") or e). 


10 KIL'or.RAMt, 


= 1 myriagram, 


" C^"^)- 


10 myr'iagrams 


= 1 quintal, 


" ^??- 


10 qnintals 


= 1 tonneau, 


" ('). 



kilogram, sometimes failed the kilo, is considered tho 
unit in weighing gross, heai-y articles. The kilogram equsl* 
^bout 2| pounds avoirdupois, or, more nearly, 2.2046 pounda. 
toaoB&a equaU aUUle more than 2204 pounds. 



^H Numbers denoting weight are written in tbe eamo maniier a 
^■nmbern deaoxiag length. (See An. 5ib.) 



IiIEASURES OP WEIGHT. 



Examples. 



1. Express the following numbers as grams and odil them : 
8,5 dekagrams, 1000 ceutigrnms, 225 decigram!*, Ann. 117. 5". 

2. EKpresa the following cuniberi* as kilograms and add ihem : 
7.2 bettograma, 8294 gi-ains, 4 quintals. Am. 40a.014'^s. 

3. IIow many papers, eadi cimlaining ^ a kilogram, tuny lie 
filled from 32 myriagraing of coffee? Aji; C40 iiiipcra. 

4. Bought 1 tonneau of coal for S12 ; what is tbe coitt of 1 
kilogrnin of coal at the same rate? Ans, 12 mills. 

. What weight of mercury will a vessel contain whoso 
icity is 10 cubic centimeters, mercury being 13.5 times na 
Alls. 13.1 grams. 
' 6. la 77.2 grama of gold how many cubic centimeters, gold 
ing.19.3 times as heavy as water? Aits, i""""""", 

sss, 

f METRIC MB.iSURES LEGALIZED BY THE UNITED STATES 
WITH THEIR EQUIVALENTS NOW IN USE. 

klToTi. — Although the equivalents here given are not entirely accunitty 
■e those which are catnblished by Congress for U!e in l.gnl proceed, 
nd in the interpretntion of contracts, uid arc Bufflciontly exact for 
p piBCIical puipoica. 

Measures of Length. 



Mjriameter . 
Kilometer . . 
Hectometer . 
Dekaiiieter . 
Meier. . . . 
Decimeter 
■niimeier . 



l^Antimel 
^HbUmeb 



. . . 


G.S137mileii. 


. . . 


0.02137 mile 




320 ft. 1 in. 




39.37 in. 


. . . 


3.93-' in. 


. . . 


0.8337 in. 


. . . 


0.03!)1 m. 
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Measures of Bur&ce. 



WCTIttC IIE.10 


«».T,0,, ... VAW.«. 


"""'^I'^f^Ji^^S'"^ 


jj ^^ 


10,000 Bq. m. 

100 sq. m. 

1 >q. m. 






im.e «q. 7ai^. 
1350. sq. inches. 







Uessures of Capacity. 



Hume 

' HortoUter 
I>cka.titcr . 
Liter. . . 
SecUilcr . . 

Centiliter. . 
MllUUicr . 



K<)UIV*LENTS 13 r 



3.308 qt. . 
J. 1022 tu. 
5.0102 cu. 



UeiBDK. 

2G4.1Tg^. 
2G.4tT g^. 
2.Gingal. 
I.03G7 qti. 
0.845 gUl. 
0.338 lid oz. 
0.27 flJ dr. 



I Jlilliec or Tonnuau 

r ^ulnllll 

I Uyriogram . . . . 
E Kllugram or Kilo . 
* Hcclogmm . . 'if 

Deksgram . . .'. 

Gram 

Decigram 

ConlijtraTii . . . . 

Uilliftrain . . . . 



1,000.000 
1OO.O00 
10,000 



1 liGCtoliter . 

10 liters . . . 

I liter . . . . 

I deciliter . . 



Wdt-lil. 

2204.C poundi/- 

220.iC 
22.0 IG 
2.2046 ■ 
3.5274 ouncM. 
0.3627 ' 
15.432 gn 
1.64S2 ' 



lii43 
U.01o4 



^('ffSOt III. £x. In 5 meters how many ioches? how idbdj 

^P"'- Explanation. Since I meler 

equals 39.37 inches,!) Meters tnunt 

onaATioH. equal 5 times 3S.37 inches, and 

3!).a7 X 5 ,~ ,n . p. J since 12 inches equnl 1 fool, there 



REDUCTION OF NUMBERS. 



tEDUCTION OP NUMBERS IN THE METRIC SYSTEM TO 
EQUIVALENTS NOW IN USE. 



must be ns many feet na there are 
times V2 in 5 times 39.37, whicli 
is 16.<10,^ times. 

A»t. 16.10^ ft 
Examples. 



fl. In 1 meter, 2 decimeters, how many feet ? Ans. 3.937 ft. 
2. Id 25 millimeters how many indies? A,ik. .985 in. 

3. How many iochea long is a silkworm that measures S.2 
centimeters in length ? . Ana. 2.047 in.+. 

4. What is Ihe height of a person in feet and inehes whose 
Jteight J3 1 meter, 728 miilimelers? Ans. 5 ft. 8 in.+. 

^B fi. In 21 ares how m^ny square yards? Ana. ^5I1.G gq. yds. 
^fc 6, In a field of 7 hectares, 2 area, liow many neres? ■ 
H An). 17.346 a*ea+, 

■ 7. Id 32 centares how many square yards? / 

■ A„i. 38.272 sq. yds. 
r 8. In 12 sterea' of wood |iow many cubic yards? how many 

cords? * Am. 15.6D6 yds. ; 3.31 cords +, 

9. In 24 kiloliters how many gallons? Ans. 6340.08 gal 

TIO. How many gallons of vinegar may be put into tt cask 

~""ptAining-8 dekaliters, 2 liters? Am. 21.66 gftls.+, 

31. Id 2 heclolitars how many bushels and pecks? 

A»s. 5bn. 2.7 pks. 
. In 23 kilograms how many pounds avoirdupois? 

A»3. 50.7 lbs.+. 
. In 28 kilograms, 7 hectograms, how many pounds avoir- 
is? Am. 41.22 lbs.+. 
. In 27 tonneaux how many tons? Am, 29.762 (oiis~^ 
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SJS7. Tho following nre some of ihe mea 


„„.i.co.„o.| 


use, wilk tbeir equivalents in measures of tbe metric system :— ■ 


An inch ^ 2M centimeters. 


A eu. yard 


= .7e4ecn.raet«. 


A foot = .3Wa mrtM. 


A cord 


= 8.G2* Btere*. 


A janl =- .OIW meter. 


A liquid quart 


= .946* liter. 


A roil ^3 5.029 meters. 


A gall-m 


= 3.78C Uters. 


AmUo =l.C0D3kilomrter». 


A dry quart 


= 1.101 liters. 


A sq, inch =•= G.4u2 eq. ccntlmct's. 


A peck 


= 8.811 littrs. 


Eq. fmit = .0929 sq. mcWr. 


A bushel 


= 35.24 liwrs. 


; eq. yanl = .8361 »q. meter. 


An ounce av. 


= 28.85 grams. 


4 sq. rod = 23.29 aq. meters. 


A pound av. 


= .453G kitogram. 


An acre ^ .*0*7 hectare. 


A ton 


™ .0073 lonne-u. 


A sq. mile = JJ3 hectares. 


A grain Troy 


= .0C4a gram. 


/Acu. inch = 10.30 cu. centimefs. 


An oonee Troj 


= 31.104 grams. 


A cu. foot = .02S32 cu. meter. 


A pouQd Truy 


= .3732 fcihigram. 


BEDUCTIOS OF MEASUHES KOW IM USE TO EQUIVALENTS | 


IS THE METRIC SYSTEM. 


1 


SSS. III. Ex. la 5 feet how many met 


1 


ExPt^NATIOS. 


Since 1 foot equab 1 


OnunoH. .3048 meters, 5 fee 


, must eaual 5 time* H 


.R04SX 5 = 1.524", .4ns. .3043 meters, which i, 1.324 meter.. | 




Arts. 1.524-. 


Examples. 




1. lu 2 roils how muny meters? 


Am. lO.OoS". 


2. In 2o sq. yards how mnny sq. meters? 


A.S. 20.9''-.' 


S. In 23 acres how many hectftres? 


Am. 9.308'--h 


4. In 8t5 cords how many stercs? 


Am. 29.725*4-, 


5. In 9.2 liquid quaria how many liters? 


Arts. 8.706'-i-. 


6. In 28 grains how many grama ? 


.Ara. 1.814«-i-J 


7. In 3 yards 1 foot how many meters? 


Am. 3.048-. 


8. In 2 bushels 3 pecks how many liters? 


Am. 96.921'. 


9. In 8 pounds 7 ounces how many kilos? 


Ans. 3.627^-1-. 


I0r- For B fuller treatmEnt of this subject sse 


Walton's pamphht 
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